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or a salt or hydrate thereof or a pharmaceutical^ acceptable salt thereof, which has a protease inhibition activity 
and is usuful as an active ingredient of pharmaceutical compositions is provided. 
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FIELD OF THE INVENTION 

The present invention relates to novel proline derivatives. Wore particularly, it relates to proline 
derivatives having a protease inhibition activity or pharmaceutical^ acceptable salts thereof and protease 
inhibitors containing the same as an active ingredient. 

BACKGROUND OF THE INVENTION 

It has been known that various proteases are present in the living body, for example, a group of serine 

kall^krein. C3/C5 convertase ,n the complement system, tryptase. etc. is known. Further, it is also known that 
these proteases cause various diseases when they are activated abnormally by some reason. Accordingly 
substances wh,ch inhibit the activity of these proteases are useful as a clinical remedy. F6 examp le 

SiEST "T* anti ' faCt0r ^ 39entS V " a ar9 US8ful fo ' thrombosis.' 

anmrypsin agents are useful for treating pancreatitis, antiplasmin agents are useful as hemostatics. 
anttaMerg,c agents and ant.mf.ammatory agents, antikallikrein agents are useful as a remedy for inflamma- 
bly l^T ^ tlcorn P lernen ^ aQ ents are useful as a remedy for nephritis and rheumatoid arthritis 

P Tr^> r « ? aV ' ng 01689 aCti ° nS h3Ve hithert0 been devel °P<*. but they are not necessarily 
sufficient for prachcal use .n view of protease inhibition activity, stability in the living body and the like For 
example, tr.pept.de derivatives consist of arginine derivatives are known as protease inhibitors That is D- 
phenylalanyl-L-prolyl-L-arginai is known as a thrombin inhibitor (e.g. Folia Haematol., 109 22 (1982» but is 

S*TT> ''Vp^r 9 b ° dy (J - M6d - Chem - 22- 1729 < 1990 »- Further - Stives (Japanese 

Laid-open Patent Publ.cat.on No. 4-89498) or amidinophenylalanine derivatives (Thromb Res 17 425 
(1980)) are reported as protease inhibitors but their inhibition activity is low. ' — ' 

Under these circumstances, the present inventors have studied to develop structurally novel drugs 
hav.ng enzyme inhibition activity and stability in vivo, which are sufficient for practical use. As a result it 
nas been found that certain prolineamide derivatives can attain the desired object, thus the present 
invention nas been established. 

30 SUMMARY OF THE INVENTION 

That is. the present invention provides a prolineamide derivative represented by the formula (I): 



20 



25 



35 



40 




•A-R 3 

(I) 



45 bond 6 '" A 13 3 C3rb0n 3t0m ° r 3 nitr ° 9en at ° m; " iS a " '' nteSer ° f ° t0 2: 3 broken line is absent or a sin 9' e 
R' is- 



50 

-D-(CH) m -E-R^ 



55 



{wherein D and E independently indicate a single bond or an optionally branched C,-C s alkylene grouo- 

15 3 C ^LiL k y' ^P- -231 <R* is a hydrogen atom, a C-C* alkyl group, an optionally substituted 
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Cs-Cio aryl group, an optionally substituted C 3 -C a cycloalkyl group or an optionally substituted C,-C, 2 
aralkyl group). -SR 7 (R 7 is a C,-C 4 alkyl group, an optionally substituted Cs-Cio aryl group, an optionally 
substituted C 3 -C 8 cycloalkyl group or an optionally substituted Cr-Ci 2 aralkyl .group). -SOfl 8 (R 8 is an 
optionally substituted Cs-Cio aryl group or an optionally substituted C 3 -C« cycloalkyl group)7^S0 2 R 9 (R 9 is 
an optionally substituted C s -C 0 aryl group or an optionally substituted C 3 -C 8 cycloalkyl groupPcOR' 0 - 
(R> is a hydroxy! group, a C,-C s alkoxy group, an optionally substituted Cs-C,o aryl group or an" optionally 
substotuted C 3 -C 8 cycloalkyl group). -NHR" (R" \ s a C-C* alkyl group, an optionally substituted Cs-C, 0 
aryl group, an optionally substituted C 3 -C 8 cycloalkyl group or an optionally substituted C-C,, aralkyl 
group). -NHCOR' 2 ( r«2 is a C-C* alkoxy group, an optionally substituted fe-Co aryl group, an eptionally 
substituted C 3 -C 8 cycfoalkyl group or an optionally substituted C 7 -C, 2 aralkyloxy group). - NHSCR'a- rRQ is 
a C,-Cs alkyl group, an optionally substituted Cs-Co aryl group, an optionally substituted C 3 -C 8 cycloalkyl 
group, an optionally substituted C-Cz aralkyl group, an optionally substituted 5- to 10-membered 
heterocyclic group), an optionally substituted Cs-C, 0 aryl group, an optionally substituted C3.-& cvcioalkv l 
group, an optionally substituted 5- to 10-membered hetero c yclic group or - SiR'*R'»R' 6 (R<* R's and R' 5 
independently indicate a Ci -C« alkyl group); ] — 

R s is a -OR]' (R 17 is a hydrogen atom. -SiR^R 2 ' (R 22 . r» and H» independently indicate a C,-C s 
alkyl group), a C,-Cs alkyl group or an optionally substituted 5- to 10-membered heterocyclic group)) 
-OCOR'- (R :s is a hydrogen atom, a C,-C s alkyl group, a C,-C s alkoxy group, an amino group, a C-C,' 
alkylamino group, a C 2 -C, 2 dialkylamino group or a Cz-C 7 alkenylamino group), -NHR ' 9 (R'9 is a hydrogen 
atom, a C,-Cs alkyl group or an optionally substituted O-C12 aralkyl group), - NHCOR 2 " (R» is a hydrogen 
atom, a C,-Cs alkyl group, a C,-C« haloaikyl group, a C,-C s alkoxy group, an optionally substituted C 3 -C 8 
cycloalkyl group, a C2-C7 carboxyalkyloxy group, a C 2 -C, alkenyloxy group, an optionally substituted C«- 
C, 0 aryl group, an optionally substituted Cs-C, 0 aryloxy group, a C 3 -C 5 alkoxycarbonylalkoxy group, a C 2 - 
C. 2 dialkylamino group or an optionally substituted 0-C, 2 aralkyloxy group) or - NHSO? R 2 ' (R* is a Ci-C s 
alkyl group, a C.-Cg haloaikyl group, a C 2 -C 7 carboxyalkyl group, an optionally substituted C s -C, 0 aryl 
group, a C 3 -C, alkoxycarbonylalkyl group or an optionally substituted Cr-C, 2 aralkyl group); and m is 0 or 

R 2 is a hydrogen atom or a C-Cs alkyl group; and R3 is -C^NR^NHj (R» j s a hydrogen atom a C- 
C S alkyl group, a C 2 -C/ acyl group, a C 2 -C; acyioxy group, a C,-C s alkoxy group, a C 2 -C, alkoxycarbonyl 
group, a C 2 -C 7 alkoxycarbonyloxy group, a hydroxyl group or a C 2 -C7-hydroxyalkylcarbonyloxy group) 
-NH-C( = NR^)NH 2 (R» is as defined above) or -NHR 26 (R K is a hydrogen atom, a C,-C s alkyl group a 
C 2 -C 7 acyl group, a C2-C7 alkoxycarbonyl group or a 5-C,-C 3 alkyl-1,3-dioxol-2-on-4-ylmethyl grcup- 
prov.ded that R* is . C ( = NR^jNHz when A is a nitrogen atom or a salt and pharmaceutical use thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

The prolineamide derivative of the present invention is represented by the above formula (I). Examples 
of the optionally branched Ci-C« alkylene group in the above definition include -CH 2 -, -(CH 2 ) 2 - -<CH 2 ) 3 - 
-(CH 2 ) t -,-(CH 2 )5., -<CH 2 )«-, -CH(CHj)-. -C(CHsh-. -CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )-. -C(CH 3 )2CH 2 '-. -CH 2 C- 
(CH 3 ) 2 -, -CH(CHj)CH(CH 3 )- and the like. Examples of the C,-Cs alkyl group include methyl group, ethyl 
group, n-propyl group, i-propyi group, n-butyl group, s-butyl group, i-butyl group, t-butyl group, n-pentyl 
group, n-hexyl group and the like. Examples of the C,-C 3 alkyl group include those having three carbon 
atoms or less among those illustrated above. Examples of the C-C* alkoxy group include methoxy group 
ethoxy group, n-propoxy group, i-propoxy group, n-butyloxy group, s-butyloxy group, i-butyloxy group t- 
butyloxy group, n-pentyloxy group, n-hexyloxy group and the like. Examples of the C 2 -C, alkoxycarbonyl 
group include methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, i-propoxycarbonyl 
group, n-butyioxycarbonyl group, t-butyloxycarbonyl group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl 
group and the like. Examples of the C 3 -C 8 cycloalkyl group include cyclopropyl group, cyclobutyi group 
cyclopentyl group, cyclohexyl group, cycloheptyl group, cyclooctyl group and the like. Examoles of the Cs- 
Co aryl group include phenyl group, tolyl group, naphthyl group and the like. Examples of the C 7 -C, 2 
aralkyl group include benzyl group, phenylethyl group, phenylpropyl group, naphthylmethyl grouo and the 
like. Examples of the C*-C,o aryloxy group include phenyloxy group, naphthyloxy group and the like 
Examples of the C,-C, 2 aralkyloxy group include benzyloxy group, phenylethyloxy group, phenylpr-oyloxy 
group, naphthylmethyloxy group and the like. Examples of the heterocyclic group include those contain 1 to 
4 heteroatoms selected from an oxygen atom, a sulfur atom and a nitrogen atom and the total number of 
atoms constituting the ring is 5 to 10, specifically, respective residues of furan ring, tetrahydrofuran ring 
pyran rmg, benzofuran ring, chroman ring, thiophene ring, benzothiophene ring, pyrrole ring, imidazole ring 
pyrazole ring, triazole ring, pyridine ring, piperidine ring, pyrazine ring, piperazine ring, pyrimidine ring' 
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indole ring, benzimidazoie ring, purine ring, quinoline ring, phthalazine ring, quinazoline ring, cinnoline ring, 
oxazole ring, thiazole ring, morpholine ring and the like. Examples of the Ci-Cs haloalkyl group include 
chloromethyf group, bromomethyl group, dichloromethyi group. 1-chloroethyl group.- 2-chloroethyl group, 3- 
chloropropyl group, 4-chlorobutyl group, 5-chloropentyl group. 6-chlorohexyl group, difluoromethyl group. 
5 trifluoromethyl group and the like. Examples of the C 2 -C 7 carboxyaikyl group include carboxymethyl group. 

2- carboxyethyl group. 3-carboxypropyl group. 4-carboxy butyl group, 5-carboxypentyl group. 6-carboxyhexyl 
group and the like. Examples of the C 2 -C 7 carboxyalkyloxy group include carboxymethoxy group. 2- 
carboxyethoxy group, 3-carboxypropoxy group. 4-carboxybutyloxy group, 5-carboxypentyloxy group, 6- 
carboxyhexyloxy group and the like. Examples of the C 2 -C 7 alkenyloxy group include vinyloxy group, 

io aryloxy groups 2-propenyloxy group, isopropenyloxy group, 3-butenyloxy group, 4-pentenyloxy group, 5- 
hexenyloxy group and the like. Examples of the C2-C7 alkeny (amino group include vinylamino group, 
aryfamino group, 2-propenylamino group, isopropenyfamino group, 3-butenylamino group, 4-pentenylamino 
group, 5-hexenylamino group and the like. Examples of the C,-Cs alkylamino group include methyiamino 
group, ethyiamino group, n-propylamino group, n-butylamino group and the like. Examples of the C 2 -Ci 2 

;s diaikylamino group include dimethylamino group, methylethylamino group, diethylamino group, di-n-pro- 
py (amino group and the like. Examples of the C2-C7 acyf group include acetyl group, propionyl group, 
butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaroyl group, hexanoyl group, heptanoyl 
group and the like. Examples of the C2-C7 acyloxy group include acetyloxy group, propionyioxy group, 
butyryloxy group, isobutyryloxy group, valeryloxy group, isovaleryloxy group, pivaroyloxy group, hex- 

20 anoyloxy group, heptanoyloxy group and the like. Examples of the C2-C7 alkokycarbonyloxy group include 
methoxycarbonyloxy group, ethoxycarbonyloxy group, n-propoxycarbonyloxy group, n-butyloxycarbonyloxy 
group, n-pentyloxycarbonyloxy group, n-hexyloxycarbonyloxy group and the like. Examples of the C2-C7 
hydroxyaikyicarbonyioxy group include hydroxymethyicarbonyloxy group, 2-hydroxyethyicarbonyloxy group, 

3- hydroxypropylcarbonyloxy group, 4-hydroxybutyicarbonyloxy. group, 5-hydroxypentylcarbonyloxy group, 
25 6-hydroxyhexylcarbonyloxy group and the like. Examples of the C3-C9 alkoxycarbonylalkoxy group include 

methoxycarbonylmethoxy group, ethoxycarbonylmethoxy group, propoxycarbonyimethoxy group, methox- 
ycarbonylethoxy group, ethoxycarbonyiethoxy group, propoxycarbonylethoxy group and the like. Examples 
of the C3-C9 alkoxycarbonylalkyl group include methoxycarbonylmethyl group, ethoxycarbonylmethyi group, 
propoxycarbonylmethyl group, methoxycarbonylethyi group, methoxycarbonylmethyl group, propoxycar- 

30 bonylethyl group and the like. 

Examples of the substituent in the above definition of "optionally substituted (with substituent) " include 
above-described d-Cs alkyl group; above-described C,-C 6 haloalkyl group; above-described Ci-C 6 alkoxy 
group; hydroxy I group; carboxyl group; above-described C2-C7 carboxyaikyl group; above-described C 2 -C 7 
carboxyalkyloxy group; above-described C 2 -C7 acyl group; above-described C 2 -C 7 acyloxy group; above- 

35 described C 2 -C 7 alkoxycarbonyl group; above-described C2-C7 alkoxycarbonyloxy group; C 3 -Ct 3 aralkyiox- 
ycarbonyi group such as benzyloxycarbonyl group, phenylethyloxycarbonyf group, phenyipropyloxycarbonyl 
group, naphthylmethyloxycarbonyl group, etc.; halogen atoms such as fluorine atom, chlorine atom, bromine 
atom and the like. 

In the compound represented by the above formula (I), it is preferred that the 5- to 6-membered 
<*o contains 1 to 4 heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom and a 
nitrogen atom and the total number of atoms constituting the ring is 5 to 10. Further, as the substituent of 
the respective groups, a group(s) selected from C t -Cs alkyl group. C,-C 6 haloalkyl group, Ci-C s alkoxy 
group, hydroxy! group, carboxyl group, C 2 -C 7 carboxyaikyl group, C 2 -C? carboxyalkyloxy group, C 2 -C7 acyl 
group. C 2 -C 7 acyloxy group, C2-C7 alkoxycarbonyl group. C 2 -C7 alkoxycarbonyloxy group, C 3 -Ci3 aral- 
45 kyloxycarbonyl group, C3-C9 alkoxycarbonylalkoxy group and halogen atoms is preferred. 

In the compound represented by the above formula (I) of the present invention, a carbon atom is 
preferred as A. 

. Exampies of preferred compounds of the present invention include those of the formula (I), wherein A is 
a carbon atom; n is I or 2; R' is 

50 

-D-(CH) m -E-R* 



R 5 



s 
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(wherein D and E independently indicate a single bond or an optionally branched C -Cs alkylene group: 

R* is a C-Cs alkyl group: -OR s (R« is a C,-C« alkyl group: a Cs-C, 0 aryl group which may be 
substituted with at least one substituent selected from the group consisting of a Ci-Cs alkyl group, a C,-C« 
alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 
carboxyalkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, a C 2 -C 7 alkoxycarbonyloxy group, a C3-C9 
alkoxycarbonylalkoxy group and a benzyloxycarbonyl group: or a C7-C2 aralkyl group which may be 
substituted with at least one substituent selected from the group consisting of a C,-C s alkyl group, a C-Cs 
alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 
carboxyalkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, a C 2 -C 7 alkoxycarbonyloxy group ; a C 3 -C 
alkoxycarbonylalkoxy group and a benzyloxycarbonyl group): -SfV (R' is a C-Cs alkyl group, a C-cio aryl 
group which may be substituted with at least one substituent selected from the group consisting of a C,-Cs 
alkyl group, a C,-Cs alkoxy group, a halogen atom, a hydroxy! group, a carboxyl group a Ca-C/ 
alkoxycaroonyl group, a C 2 -C 7 carboxyalkyl group, a Cj-C; acyl group, a C 2 -C 7 acyloxy group, a C 2 -C 7 
alkoxycaroonyloxy group, a C 3 -C alkoxycarbonylalkoxy group and a benzyloxycarbonyl group: or a C 7 -C 2 
aralkyl group which may be substituted with at least one substituent selected from the group consisting of a 
C.-Cs alkyl group, a C,-Cs alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a C 2 -C 7 
alkoxycarbonyl group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 acvl arouo. a CC, acvir.™ nm,,n a ru-fr. 
alkoxycarbonyloxy group, a C 3 -C 9 alkoxycarbonylalkoxy group and a benzyloxycarbonyl group^-COC-H: a 
Cs-C,o aryl group which may be substituted with at least one substituent selected from the group consisting 
of a Ci-C« alkyl group, a C.-Cs alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group a d-Cr 
alkoxycarbonyl group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group a C 2 -C 7 
alkoxycarbonyloxy group, a C 3 -C 9 alkoxycarbonylalkoxy group and a benzyloxycarbonyl group- a C 3 -C a 
cycloalkyl group: or -SiR"R'SR<s ( r<*. r-s, and R' s independently indicate a C,-C s alkyl group); 

^R s is -OH, -OCOR' 8 (R 13 is a C-C s alkoxy group or a C 2 -C 7 alkenylamino group). -NH 2 , -NHCOR 20 - 
(R 20 is a C-Cs alkoxy group, a Cs-C t0 aryioxy group, a Cs-Cs alkoxycarbonylalkoxy group a 02-0,2 
dialkylamino group or a C 7 -C 12 aralkyloxy group) or -NHS0 2 R 2 ' {R 21 is a C-Cs alkyl group, a C 2 -C 
carboxyalkyl group, a Cs-C,o aryl group, a C 3 -C, alkoxycarbonylalkyl group or a C;-C 2 aralkyl group)- and 
m is 0 or 1}; 

R 2 is a hydrogen atom; and 

R 3 is -C( = NR 2 S)NH2 (R 2 * is a hydrogen atom, a C 2 -C 7 alkoxycarbonyl grouo or a hydroxyl group) 
-NH-C< = NR*)NH 2 <R» is as defined above) or -NHR 25 (R» is a hydrogen atom, a C 2 -C 7 alkoxycarbonyl' 
group or a 5-C-C 3 alkyl-1,3-dioxol-2-on-4-ylmethyl group). 

As the more preferred compound of the present invention, there is a compound of the formula (I), 
wherein A is a carbon atom; n is 1; R' is 

-D-(CH) m -E-R 4 



R 3 

(wherein D and E independently indicate a single bond or an optionally branched C, -C« alkylene group; 

R* is a Ci-Cs alkyl group; -OR 6 (R s is a C 6 -C, 0 aryl or C7-C2 aralkyl group which may be substituted 
with at least one substituent selected from the group consisting of a C,-C 6 alkyl group, a halogen atom, a 
carboxyl group, a C2-C7 carboxyalkyl group and a benzyloxycarbonyl group); -SR 7 (R 7 is a Ci-Cs alkyl 
group); a Cs-Cto aryl group which may be substituted with at least one substituent selected from the group 
consisting of a C,-C 6 alkyi group, a halogen atom, a carboxyl group, a C 2 -C 7 carboxyalkyl group and a 
benzyloxycarbonyl group; or a C 3 -C 6 cycioalkyi group; 

R 5 is -OH, -NH 2 , -NHCOR** (R*> is a C f -C $ aikoxy group or a C7-C2 aralkyloxy group) or -NHSO2R 21 
(R 21 is a Ci-Cs alkyl group or a Ci-Cto aryl group); 
and m is 1}; 

R 2 is a hydrogen atom; and 

R 3 is -C( = NR 2S )NH 2 (R 25 is a hydrogen atom or a hydroxyl group) or -NH 2 . 

As the more preferred compound of the present invention, there is a compound of the formula (I), 
wherein A is a carbon atom; n is 1; R' is 



6 



EP 0 669 317 A1 



-D-(CH) m -E-R< 



{wherein D is a single bond and E is a single bond or a Ci -C* alkylene group; 

R* is a Ci-Cs alkyl group; -0R S (R* is a Cs-Cio aryi or C7-C2 araikyl group which may be substituted 
to with at least one substituent selected from the group consisting of a Ci-Cs alkyl group, a halogen atom, a 

carboxyl group, a C2-C7 carboxyalkyl group and a benzyloxycarbonyl group); -SR 7 (R 7 is a Ci-Cs alkyl 

group); a C«-Cto aryl group which may be substituted with at least one substituent selected from the group 

consisting of a Ct-Cs alkyl group, a halogen atom, a carboxyl group, a C 2 -C 7 carbpxyaikyl group and a* 

benzyloxycarbonyl group; or a C3-C6 cycloalkyl group; 
rs R s is -NH 2f -NHCOR 20 (R 20 is a Ci-Cs alkoxy group or a C 7 -Ct 2 araikyloxy group) or -NHSO2 R 21 (R 21 

is a Ci-Cs alkyl group or a Cs-Cio aryl group); 

and m Is 1}; 

R 2 is a hydrogen atom; and 

R 3 is -C^NR 25 )!^ (R 25 is a hydrogen atom or a hydroxyl group) or -NH 2 . 
20 As the still more preferred compound of the present invention, there is a compound of the formula (I), 
wherein A is a carbon atom; n is 1 ; R 1 is 



25 



-D-(CH) m -E-R 



4 



f 



{^herein D is a single bond; E is a single bond or a C t -C 3 alkylene group; R 4 is a C 3 -C 6 alkyl group. -OR 6 
(A 5 is a Ct-C*\ilkyl group), a phenyl group or a C 3 -C s cycloalkyl group; R s is -OH, -NHR' 9 (R- 9 is a 
hydrogen atom). - NHCOR 20 (R 20 is a Ci-C 6 alkoxy group) or -NHS0 2 R 21 (R 21 is a C,-C 3 alkyl group)* and 
f %tm,is 1}; 

R 2 is a hydrogen atom; and 
yg- \ <* R3 is ' c ( 38 NR 25 )NH 2 (R 23 is a hydrogen atom or a hydroxyl group) or -NH 2 . 

v As the particularly preferred compound of the present invention, there is a compound of the formula (I), 
wherein A is a carbon atom; n is 1; R' is 



40 



-D-(CH) m -E-R 4 



45 



{wherein D is a single bond; E is a single bond or a Ci -C s alkylene group; R* is a Ci-C 6 alkyl group: R s is 
-NHCOR 20 (R 20 is a Ci -Cs alkoxy group); and mis 1}; 
R 2 is a hydrogen atom; and 
so R 3 is -C( = NR^JN^ (R 25 is a hydrogen atom or a hydroxyl group)). 

As the most preferred compound of the present invention, there is trans-4-[(S)-N-((R)-2-ethoxycar- 
bonylamino-4,4-dimethylpentanoyl) prolyl] aminomethylcyclohexanecarboxamidoxime (compound No. 461 
in Table 1 in Example 33). 

The prolineamide derivatives represented by the above formula (I) can afford various stereoisomers. For 
55 example, concerning asymmetric carbon atoms, the absolute configuration may be D-con figuration, L- 
configuration or DL configuration and all types thereof are included in the compounds of the present 
invention. 
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Examples of the salt which can be formed with the compounds of the above formula (!) of the present 
invention include inorganic acid salts such as hydrochloride, hydrobromide. hydroiodide. sulfate, nitrate, 
phosphate, etc.; organic acid salts such as succinate, oxalate, fumarate, maieate ; lactate, tartrate, citrate, 
acetate, glycolate, methanesulfonate, toluenesulfonate. etc. Further, the proline derivatives of the above 
formula (I) containing a free carboxyl group can also form a salt with a pharmaceuticaily acceptable base. 

Examples of the salt include alkaline metal salt alkaline earth metal salt, ammonium salt, aikyi 
ammonium salt and the like. 

Further, the prolineamide derivatives of the above formula (I) and the salts thereof can also form a 
hydrate. . 

Hereinafter, examples of the compounds of the present invention will be described. 
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Table 1 




A-fl 3 
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20 



25 



30 



35 



40 



45 



50 



Compound / .D-(CH) m -E-R 4, 



-CH 5 



-(CH 2 ) 2 ^) 



•(CH 2 ) 3 



-(CH 2 ) S 



-<CH 2 ) 8 -£) 



-(CH 2 ) 2 




CH 3 



-(CH 2 J2-Q 



-(CH 2 ) 2 



.CH, 



-R2 



-R3 



-H 



-H 



NH 



V NH 2 



-H 



-H 



NH 



NH 2 



Broken line 



Single bond 



NH 



V NH 2 



NH 



V NH 2 



-H 



Single bond 



Single bond 



C Single bond 



NH 



// 



•H 



X NH 2 



C Single bond 



NH 



// 



X NH 2 



-H 



-H 



NH 



-C 



// 



V NH 2 



NH 



// 



v NHo 



Single bond 



Single bond 



Single bond 



55 



9 




Table 1 (continued) 



Compound 
No. 


-K"T m ' E ' R4 ) 


-R2 




n 


A 


Broken line 


9 


-(CH 2 ) 2 -(3~ CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


a 


Single bond 


10 


OCH 3 
-(CH 2 ) 2 -^) • 


-H 


NH 
ff 

-C 

V NH 2 


1 


c 


Single bond 


1 1 


OCH* 
-(CH 2 ) 2 -(_j 


•H 


NH 

ft 

-C 

X NH 2 


1 


r 


Single bond 


12 


-(CH 2 ) 2 -^^-OCH 3 


-H 


NH 

-C 

X NH 2 


1 


C 


Single bond 


13 


CI 

-(CH 2 ) 2 -(3 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


14 


CI 

-<CH 2 ) 2 ^^ 


-H 


NH 
// 

-C 

V> NH 2 


1 


C 


Single bond 


15 


-(CH 2 ) 2 -Q~CI 


-H 


NH 
'1 

-C 

X NH 2 


1 


C 


Single bond 


16 


" (CH2)2 ~0 


-H 


NH 

it 

-c 

X NH 2 


1 


C 


Single bond 


17 


F 

-(CH 2 ) 2 ^J 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound | 
No. 



18 



19 



20 



21 



22 



-R 



t /-D-(CH) m -E-R 4> | 



-<CH 2 ) 2 -h£3-F 



QF 3 



-{CH 2 ) 2 




\ 



-R2 



-H 



-R3 



NH 



-H 



-C 



NH 2 



NH 



-C 



NH 2 



-(CH 2 ) 2 



CF 3 



-<CH 2 ) 2 ^)-CF3 



OH 



* (CH2)2 ~0 



-H 



-H 



NH 



NH 2 



NH 



V NH 2 



NH 



-C 



NH 2 



Broken line 



Single bond 



Single bond 



Single bond 



Single bond 



Single bond 



23 



24 



25 



26 



-(CH 2 ) 2 



<3 



-H 



-<CH 2 ) 2 -^^-OH 



-H 



COOH 



-(CH 2 ) 2 -^) 



-(CH 2 ) 2 



<5 



.COOH 



-H 



NH 



-C 



V NH 2 



Single bond 



NH 



-C 



// 



V NH 2 



NH 



-C 



// 



V NH 2 



NH 



-C 



// 



V NH 2 



Single bond 



C Single bond 



Single bond 



n 
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Table 1 (continued) 



Compound 
No. 


fll |-0-(CH) m -E-R*j 


-R2 


-R3 


n 


A 


Broken tine 


27 


-(CH 2 ) 2 -Q-COOH 


-H 


NH 
V 

•C 

^NH 2 


1 


C 


Single bond 


28 


-(CH 2 ) 2 -^^-CH 2 COOH 


-H 


NH 

'I 

-C 

N NH 2 


1 


c 


Single bond 


29 


A—"*« \_/ * 


-H 


NH 

/» 
If 

•0 

X NH 2 


-.1 


c 


Single bond 


30 


-(CH 2 ) 2 -^y-COOCH 3 


-H 


NH 

ff 

-C 

X NH 2 


1 


c 


Single bond 


31 


-(CH 2 ) 2 -Q- COOCH 2 


-H 


NH 

ft 

-C 

X NH 2 


1 


c 


Single bond 


32 


-{CH 2 ) 2 -£^-COCH 3 


-H 


NH 
/* 
u 

-C 

X NH 2 


1 


c 


Single bond 


33 




-H 


NH 
it 
ff 

-C 

X NH 2 


1 


c 


Single bond 


34 


-(CH 2 )z-{h) 


-H 


NH 

// 

V 

-C 

X NH 2 


1 


c 


Single bond 


35 


CH 3 

,-A-CH 3 
-(CH^-^ 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


36 


-<CH 2 ) 2 -^) 


-H 


NH 
// 

-C • 
X NH 2 


1 


c 


Single bond 



12 
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Table 1 (continued) 



Compound 
No. 


o1 /-0.(CHWE-R 4 \ 


-R2 


-R3 


n 


I 

A 


Broken line 


37 


-<CH 2 ) 2 -/^ 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


38 


H 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


33 


-(CH 2 ) 2 -N^N-CH 3 


■H 


NH 
X NH 2 


i 


C 


Single bend 


40 


Q 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


41 


-CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


42 


-CH2CH3 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


43 


-(CH2)2CH3 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


44 


-CH(CH 3 ) 2 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


45 


-(CH2)3CH3 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


46 


-C(CH 3 ) 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 



13 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Sroken line 


47 




-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


48 


-CH2CH2C(CH 3 )3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


49 




-H 


NH 

- - t 


1 


C 


Single bond 


50 


-CH2Si(CH 3 ) 3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


51 


-CH 2 CH 2 Si(CH 3 ) 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


52 


-CH 2 CCH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


53 




-H 


NH 

ft 

-C 

X NH 2 


1 


c 


Single bond 


54 


-CH 2 OH^) 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


55 




-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


56 


-CH 2 OH 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


57 


-CH 2 SCH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 



14 
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Table 1 (continued) 



Compound 
No. 


7-0-<CHWE-R 4 \ 
\ H / 


-R2 


-R3 


n 


A 


Broken line 


58 




-H 


NH 

// 

-C 

^NH 2 


1 


C 


Single bond 


59 


-CH 2 S-^H^ 


-H 


NH 

// 

-C 

^NH 2 


1 


C 


Single bond 


60 




-H 


NH 

// 

-C 

^NH 2 


1 


C 


Single bond 


61 




-H 


NH 

// 

-C 


1 


C 


Single bond 


62 


-CH 2 SOh(j7) 


-H 


NH 

// 

-C 

^NH 2 


1 


C 


Single bond 


63 


-CH 2 S0 2 mQ> 


-H 


NH 

// 

-C 


1 


C 


Single bond 


64 


-CH 2 S0 2 -^2> 


-H 


NH 
// 

-C 

^NH 2 


1 


c 


Single bond 


65 


-CH 2 COh^^ 


-H 


NH 

// 

-C 

^NH 2 


1 


c 


Single bond 


66 


-ch 2 coh(^) 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


67 


-CH 2 COOH 


■H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


63 


-CH 2 COOCH 3 




NH 

// 

-C 

X NH 2 


1 


c 


Single bond 



15 
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Table 1 (continued) 



Compounc 
Na 


1 


-R2 


-R3 fl 


A Broken line 


69 


-CH 2 NHCH 3 


•H 


NH 

X NH 2 


C . Single bond 


70 


-CH 2 NH^^ 


-H 


NH 
V NH 2 


C Single bond 


71 


^h 2 nhhQ> 


-H 


NH 

-C 1 

■ « '2 


C Single bond 


72 


-CH 2 NHCH2 


-H 


NH 

-C 1 

V NH 2 


C Single bond 


73 


-CH 2 NHCOOCH 3 


-H 


NH 

-C 1 
X NH 2 


C Single bond 


74 


-CH 2 NHCO-£^ 


-H 


NH 

7/ 1 
~C 1 

X NH 2 


C Single bond 


75 


-CH 2 NHCO-^K^ 


-H 


I 

NH 

<* 

X NH 2 


C Single bond 


76 


-CH 2 NHCOOCH 2 


-H 


NH 

-C 1 
X NH 2 


C Single bond 


77 


-CH 2 NHSG 2 

S 


-H 


NH 

-C 1 
N NH 2 


C Single bond 


78 


-CH 2 NHS0 2 CH 3 


-H 


MM 

-c 1 


C Single bond 


79 | 


-CH 2 NHS0 2 -^Q> 


-H 


NH 

■c" 

X NH 2 


C Single bond 



16 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


80 


-CH 2 NHS0 2 CH 2 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


81 


-CH 2 NHS0 2 -^H^ 


•H 


NH 

If 

-C 

N NH 2 


1 


C 


Single bond 


82 


OH 


-H 


NH 
// 

-C 

N NH 2 


1 


C 


Single bond 


83 


-CHCH 2 C(CH 3 ) 3 
OH 


-H 


NH 
// 

-C 

N NH 2 


1 


C 


Single bond 


84 


OSi(CH 3 ) 3 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


85 


-CHCH 2 C(CH 3 ) 3 
I 

0-CH 3 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


86 


-CHCH 2 C(CH 3 ) 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


87 


OCHO 


-H 


NH 

II 

-C 

X NH 2 


1 


c 


Single bond 


. 88 


?0 

OCOCH 3 


-H 


NH 

If 

-C 

X NH 2 


1 


c 


Single bond 



• 
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Table 1 (continued) 



Compouni 
No. 


1 *'tT"*"l 


-R2 


-R3 


n 


A Broken line 


89 


\^ ri v> fi £ w rl 3y 3 

OCOOCH3 


-H 


NH 

// 

-C 

X NH 2 


t 


C Single bond 


90 


ocoNH 2 


-H 


NH 

-C 

X NH 2 


1 


C; Single bond 


91 


„, , f~\ 

OCONHCH3 


-H 


NH 
X NH 2 


1 


C Single bond 


92 


-CHCH 2 C(CH<j)i 
OCON(CH 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


1 ( 


Z Single bond 


93 


/ — \ 

^H 2 CH-/Hj> 

OCONHCH 2 CH=CH 2 


-H 


NH 
// 

-C 

N NH 2 


1 c 


J Single bond 


94 


^ — \ 

* CHCH 2 ~\_7 

NHCHO 


-H 


NH 

-C 

X NH 2 


1 c 


k Single bond 


95 


-CHCH-jC^CHiU 
NHCOCH3 


-H 


NH 

-C 

X NH 2 


1 c 


Single bond 


96 


.rurn / i_i \ 

■unonj y ri / 

NHCOCF3 


-H 


NH 

if 

-C 

X NH 2 


1 c 


Single bond 


97 


-CHCH 2 -^^ 
NHCOOCH3 


-H 


NH 

// 

-C 

N NH 2 


1 c 


Single bond 



18 
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Table 1 (continued) 



s 


Compound 
No. 


•K"T' 6 ' B4 ) 


-R2 


-R3 


n 


A 


Broken line 


to 


98 


-CHC(SCH 3 )(CH 3 )2 
I 

NHCOOC 2 H 5 


-H 


MM 

// 

-c 

V NH 2 


1 


C 


Single bond 


15 


99 


/ — \ 

-ch-(h) 

NHCO-^^ 


-H 


NH 

// 

-c 

X NH 2 


1 


C 


Single bond 


100 


a — \ 

-CH?CH-f ^ 

NHCO-^77) 


-H 


MM 

// 

•7 

-C 

X NH 2 


1 


c 


Single bond 


20 


101 


NHCOOCH 2 -^^ 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


25 


















102 


-CHCH 2 -<2) 
NHCOOCH 2 CH=CH 2 


-H 


MM 

// 

-c 

N NH 2 


1 


c 


Single bond 


30 


103 


-CHCH 2 -^^COOH 
NHCOOCH 2 COOH 


-H 


MM 
Nn 

// 

-c 

X NH 2 


1 


c 


Single bond 


35 


104 


-CHCH 2 C(CH 3 ) 3 
1 

NHS0 2 CH 3 


-H 


NH 
If 

•Q 

X NH 2 


1 


c 


Single bond 


40 


105 


-CH^> 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

V NH 2 


1 


c 


Single bond 



45 



50 



19 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


106 


-CHCH 2 -^H^ 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bontf 


107 


NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


108 


r*t_j^t_i $ \ 

NHS0 2 CH 3 


-H 


NH 

// 

*/ 

-C 

X NH 2 


1 


C 


Single bond 


109 


-CH(CH 2 )3CH3 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


110- 


-CHCH 2 CH 2 SCH 3 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


111 


-CH 2 CH-<Q> 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


112 


-CHCH 2 CH(CH 3 ) 2 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 


113 


-CHCH(CH 3 ) 2 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


114 


-CHC(CH 3 ) 3 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


115 


-CHCHCCHaJCHaCH-: 
i 

NHSO2CH3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 


Single bond 



20 
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Table 1 (continued) 



Compound 
No. 


. /-D-{CH) m -e-R 4 \ 


-R2 


-R3 


n 


A 


Broken line 


116 


NHS0 2 CH 3 


-H 


NH 

-C 

X NH 2 


1 


C 


Single bond 


117 


-CH(CH 2 ) 4 COOEt 
1 

NHS0 2 Me 


u 
-n 


NH 
// 

-C 

N NH 2 


4 

1 




oingie pona 


118 


-CH(CH 2 ) 2 -/~S 

1 ^COOCH 2 -/~~\ 
NHSO a CH 3 x = / 


-H 


NH 

// 

-c 

X NH 2 


1 


c 


Single bend 


119 


NHS0 2 CH 3 COOH 


-H 


NH 

-c 

X NH 2 


1 


c 


Single bond 


120 


NHS0 2 CH 3 


-H 


NH 

'/ 

-c 

X NH 2 


1 


c 


Single bond 


121 


-CHCH 2 0-^^- COOCH 2 — 
NHS0 2 CH 3 


-H 


NH 

-c 

N NH 2 


1 


c 


Single bond 


122 


-CHCH 2 0-/~VcOQH 
j \i — J 

NHSO2CH3 


-H 


NH 

// 

X NH 2 


1 


c 


Single bond 


123 . 


-CHCH 2 0-^^ 

1 cooch 2 — rs 

NKS0 2 CH 3 x — ' 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 



21 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


124 


-CHCH 2 0 (~\ 

1 W 
NHS0 2 CH 3 COOH 


-H 


NH 

-C 

X NH 2 


1 


C 


Single bond 


125 


-CHCH 2 CH 2 -/} 
NHSO2CH3 


-H 


NH 

-C 

N NH 2 


1 


C 


Single bond 




I " w 
nhso 2 ch 3 


LJ 
-1 I 


NH 

V 

-C 

N NH 2 


1 




SiOQie bond 


WOT 

127 


-CHCHsCB* — fY-COOCHi 

NHS02CH3 


-H 


NH 

-C 

X NH 2 


1 


C 


Single bond 


123 


.COOH 

-CHCH 2 -^) 
NHS0 2 CH 3 


-H 


NH 

-C 

^NH 2 


1 


c 


Single bond 


129 


NHso 2 cH 3 


-H 


NH 
ft 

-C 

N NH 2 


1 


c 


Single bond 


130 


COOH 

-CHCH20-/3 
NHS02CH3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


131 


C00CH 2 -^^ 
-CHCH 2 0-/~~S 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 



22 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


132 


s — \ 

-CHCH 2 S— f J 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


133 


■CHCH 2 S-(V0CH3 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single, bond 


134 


CF3 

-CHCH 2 S-/\ 
NHSOoCH-, 


-H 


NH 

// 

-C 

N NH 2 


■4 
1 


c 


Single bond 


135 


-CH-( H > 
NHS0 2 -H^^ 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


136 


-CHCH 2 — (H ) 

NHS0 2 — (^y 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


137 


NHS0 2 — \_y 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


138 


-CHCH 2 -^^ 

nhso 2 — (^y 


-H 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 



23 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


139 


-CHCH 2 -^^-CH 3 

nhsoz — (3 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


140 


-CHCH 2 -^^-OH ; 

NHSO2 — (^y 


-H 


NH 
// 

-C 

X NH 2 


1 


G 


Single bond 


141 


-CHCH 2 -^J^-COOH 

NHSO2 — (^y 


-H 


MW 

//"" 

-c 

N NH 2 


1 


I 

I 

C 


Single bond 


142 


-CHCH 2 C(CH 3 ) 3 

nhso 2 — (^y 


-H 


NH 

// 

-c 

X NH 2 


1 


c 


Single bond 


143 


-CHCH 2 OCH 3 
NHS0 2 -^^ 


-H 


NH 
// 

-C 

N NH, 


1 


c 


Single bond 


1 AA 


-CHCH 2 0-/~"\ 
NHSOjr fJS 


-pi 


NH 
// 

-C 

N NH 2 


1 


c 


Single bond 


145 


COOH 
-CHCH 2 0-^~) 

nhso 2 — (^y 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 



24 
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Compound 
No. 


1 Ul IUWU f 

. R ,(-°~-«<) 


-R2 


-R3 


n 


A 


'Broken line 


146 


NHS0 2 -<Q 


-H 


NH 

-C 

X NH 2 


1 


C 


Single bond 


147 


-CHCH 2 S-() 

NHS0 2 — (3 


-H 


NH 

II 

-C 

N NH 2 


1 


C 


Single bond 


148 


-CHCH 2 H^7) 
NHS0 2 CH 2 COOH 


-H 


NH 

If 

-C 

X NH 2 


1 


G 


Single bond 


149 


NHS0 2 CH 2 COOH 


-H 


NH 
II 

-C 

N NH 2 


1 


C 


Single bond 


150 


-CHCH 2 -<Q-OH 
NHS0 2 CH 2 COOH 


-H 


NH 

II 

-C 

X NH 2 


1 


C 


Single bond 


151 


-CHCH 2 C{CH 3 ) 3 
1 

NHS0 2 CH 2 COOH 


-H 


NH 
II 

-C 

N NH 2 


1 


C 


Single bond 


152 


-CH(CH 2 ) 4 CH 3 
NHS0 2 CH 2 COOH 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 


153 


-CHCH 2 0-(> 
NHS0 2 CH 2 COOH 


-H 


NH 

// 

V 

-C 

X NH 2 


1 


c 


Single bond 


154 


-chch 2 o-^} 
nhs0 2 ch 2 cooh 


•H 


NH 

H 

-c 

X NH 2 


1 


c 


Single bond 



50 



55 
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Table 1 (continued) 



Compounc 
No. 




-R2 


-R3 


n 


A 


Broken line 


155 


-CHCH 2 S-(\ 
NHS0 2 CH 2 COOH 


-H 


NH 
// 

-C 

^NH 2 


1 


C 


Single bond 


156 


-CHCH 2 S-^H^ 
NHS0 2 CH 2 COOH 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


157 


-r>unu / u \ 

1 N — ' 

NHS0 2 CF 3 


-H 


NH 

-C 

N NH 2 


1 


C 


Single bond 


158 


-CHCH 2 — f ^ 
NHS0 2 CF 3 


+1 


NH 

-C 

X NH 2 


1 


C 


Single bond 


159 


CH 3 
-CHCH 2 -^ y 
NHS0 2 CF 3 


-H 


NH 

ff 

•C 

X NH 2 


1 


C 


Single bond 


160 


OCH 3 
-CHCH 2 -/~~\ 

NHS0 2 CF 3 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


161 


•CHCHn—/ \— F 

NHS0 2 CF 3 


-H 


NH 

// 
•1 

-C 

X NH 2 


1 


c 


Single bond 


162 


COOH 

" CHCH2 ~y3 
NHS0 2 CF 3 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 



26 
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Table 1 (continued) 



Compounc 
No. 


1 al /-o-<CHwe-R 4 \ 

-"I R* J 


-R2 


-R3 


n 


A 


Broken line 


163 


-CHCHa-^ 

NHS0 2 CF 3 


■H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


164 


-CH2CH(CH2)3CH3 
NHSO2CF3 


-H 


NH 

// 

-C 

X NH 2 ' 


1 


C 


'Single bond 


165 


-CHCH 2 C(CH 3 )3 
NHS0 2 CF 3 


-H 


NH 

// 

-C 

N NH 2 


V 


C 


Single bond 


166 


-CHCH 2 O^Q> 
NHSO2CF3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


167 


-CHCH 2 S-^^ 
NHSO2CF3 


-H 


NH 
// 

•C 

X NH 2 


1 


C 


Single bond 


168 


-CHCH 2 -^j7) 
NHS0 2 CH 2 ^^ 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


169 


-CHCH 2 -^^ 
NHS0 2 CH 2 -^^ 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


170 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 2 -^^ 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 
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Table 1 (continued) 



5 


Compounc 
No. 




-R2 


-R3 


n 


A 


Broken line 


ro 


171 


•CHCH 2 0-(7r) 
| \_/_ 

NHS0 2 CH 2 /y 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 




172 


NHS0 2 CH 2 — " 


-H 


NH 
// 

-C 

N NH 2 


1 


C 


Single- bond 


20 


j 73 


/ — \ 

r - ... ^ 

NH 2 


-H 


NH 

/, 

*r 

-c 

N NH 2 


1 


C 


Single bond 


174 


NH 2 


•H 


NH 

-c 

X NH 2 


1 


c 


Single bond 


25 


175 


COOCH 3 
.CHCH 2 -(J 
NH 2 


-H 


NH 

-C 

X NH 2 


1 


c 


Single bond 


30 


I/O 


-CHCHo— < VcHoHOriH 
NH 2 


-H 


NH 

-c' 

X NH 2 


1 


c 


Single bond 


35 


177 


COCH 3 
-CHCH 2 -(J 
NH 2 


-H 


NH 

-C 

X NH 2 


1 


c 


Single bond 


40 


178 


-CHCH 2 -^^-COOH 
NH 2 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 



45 



50 



55 
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Table 1 (continued) 



Compound 
No. 


-R' ^-(fHWE-R^ 


-R2 


-R3 


n 


A 


Broken line 


179 


-CH(CH 2 )4CH 3 
NH 2 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Single bond 


180 


-CHCH 2 C(CH 3 ) 3 
I 

NH 2 


-H 


NH 
// 

•C 

X NH 2 


1 


C 


Single bond 


181 


.CHCH 2 Q-/~~ S 
NH 2 


-H 


NH 

-c' 

N NH 2 


1 


C 


Singie bond 


182 


-CHCH 2 0-^^-OH 
NH 2 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


183 


-CHCH 2 0-^TT> 
NH 2 


-H 


NH 
// 

-C 

N NH 2 


1 


C 


Single bond 


184 


•CHCH 2 S^^ 
NH 2 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


185 


CI 

-CHCH 2 S-^^ 
NH 2 


•H 


NH 
// 

-C 

N NH 2 


1 


C 


Single bond 


186 


•CHCH 2 S-^H^ 
NH 2 


-H 


NH 
// 

-C 

X NH 2 


1 


C 


Single bond 


187 


•-CH-0 
NHCH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compounc 
No. 




-R2 


-R3 n 


A Broken line 


188 


-CHCHzH^H^ 
NHC 2 H 5 


-H 


NH 

X NH 2 


C Single bond 


189 


-CHCH 2 -f) 
NHCH 3 


-H 


NH 

-C 1 
N NH 2 


, C Single bond 


190 


OCH 2 COOH 

NHCH 3 


-H 


-c 1 

X NH 2 


C Single bond 


191 


-CHCH 2 -^^-COOH 
NHCH 3 


-H 


NH 

-C 1 
N NH 2 


C Single bond 


192 


-CHCH 2 C(CH 3 ) 3 
NHCH 3 


-H 


NH 

-C 1 
X NH 2 


C Single bond 


193 


-CHCH 2 0-^^ 
NHCH 3 


-H 


NH 

-C 1 

X NH 2 


C Single bond 


194 


-chch 2 s-Yh} 

NHCH 3 


-H 


<* 

N NH 2 


C Single bond 


195 


-chch 2 h^h) 

NHCH 2 


-H 


NH 

-C 1 

X NH 2 


C Single bond 
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Table 1 (continued) 



Compound 
No. 


Rl ^O-(CH) m -E-R^ 


-R2 


-R3 


n 


A 


Broken line 


196 


-CHCH 2 -^^ 
NHCH 2 


-H 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


197 


-CH 2 CH(CH 2 )3CH3 
NHCH 2 -^^ 


-H 


NH 

// 

-C 

N NH 2 


1 


C 

1 


Single bond 


198 


-CHCH 2 C{CH 3 ) 3 
NHCH 2 -^^ 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


Singie bond 


199 


-CHCH 2 OC 2 H5 
NHCH 2 -^^> 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


200 


-CHCH 2 SCH 3 
NHCH 2 -^^> 


-H 


NH 

// 

-C 

N NH 2 


1 


c 


Single bond 


201 




-H 


NH 

// 

-C 

N NH 2 


1 


c 




202 




-H 


NH 

// 

-C 

X NH 2 


1 


c 




203 


-CH 2 -<2> 


-H 


NH 

// 

-C 

N NH 2 


1 


c 




204 


-(CH 2 ) 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 





31 




Table 1 (continued) 



Compouno 
No. 




-R2 


-R3 


n 


A 


Broken line 


205 


-CHaO-C) 


-H 


NH 
// 

-C 

V NH 2 


1 


C 




206 


CH 3 


-H 


NH 
ff 

-C 

X NH 2 


1 


C 

1 




207 


0CH 3 

... . J~i 


-H 


NH 

// 

/*"» 

-\-/ 

X NH 2 


1 


c 




208 


-CH 2 0-^^-CI 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




209 


CF3 
-CH 2 OhQ 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




210 


OH 

-CH 2 0^3 


-H 


NH 
// 

-C 

N NH 2 


1 


c 




211 


-CH 2 0-^^-CH 2 COOH 


-H 


NH 
// 

-C 

X NH 2 


1 


c 




212 


OCH 2 COOH 


-H 


NH 
ft 

-C 

N NH 2 


1 


c 




213 


COOH 


-H 


NH 
// 

-C 

N NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


214 


-CH 2 0^^-COOCH 3 


-H 


NH 
// 

-C 

N NH 2 


1 


C 




215 


COOCH 2 -^^ 
-CH 2 0-^~\ 


-H 


NH 

// 

-C 

N NH 2 


1 


c, 


• 


216 


CQCH 3 
-CH 2 0-^3 


-H 


NH 

// 

-C 

V NH 2 


1 


C 




217 


-CH 2 S-^^ 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




218 


-CH 2 S-^^-OH 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




219 


-CH 2 S-^^-COOH 


-H 


NH 
// 

-C 

N NH 2 


1 


c 




220 


-CH 2 S-<^^>-COCH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




221 


OH 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




222 


-CHCH 2 -<2> 
OCOCH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


223 


-chch 2 -(h) 

OCOC 2 H 5 


-H 


NH 

<* 

X NH 2 


1 


; C 





224 


-CHCH 2 -(Hy. 

OCOOCH3 


+1 


Nri 

// 

-c 

X NH 2 


1 


C 


• 


225 


_r*i_ir*u_ — / u \ 

i ,v,,< \_y 

NHCHO 


-H 


NH 

// 

• 1 

-C 

X NH 2 


1 


C 




226 


•CHCH 2 -^H^> 
NHCOOCH3 


-H 


NH 

// 

-C 

N NH 2 


1 


C 




227 


-CHCH 2 -^JH^ 
NHCOOC 2 H 5 


-H 


K |1_J 

NH 

// 

-C 

N NH 2 


1 


C 




228 


/ — \ 

-ch^h) 
nhcooch(ch 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


1 


C 




229 


•CHCH 2 -^H) 
NHCOOCH 2 — 


-H 


NH 
// 

-C 

X NH 2 


1 


C 




230 


-CHCH 2 -<jT) 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


231 


-CHCH 2 -^7T) 
NHS0 2 C 2 H s 


-H 


NH 

// 

-C 

N NH 2 


1 


C 




232 


-CHCH 2 -n-0 

NHS0 2 — (^y 


-H 


NH 

// 

-C 

X NH 2 


1 


C 




233 


•CHCH 2 -<2) 
NHS0 2 COOH 


-H 


// 

-C 

N NH 2 


1 


c 




234 


/ \ 

-chch 2 -(h) 

NH 2 


-H 


MIJ 

// 

-c 

N NH 2 


1 


c 




235 


OH 


-H 


MM 
in n 

// 

-c 

X NH 2 


1 


c 




236 


/; \ 

-chch 2 -{Voh 

OH 


-H 


MM 

// 

-c 

X NH 2 


1 


c 




237 


NHS02CH3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 




238 


NHCOOC 2 H 5 


-H 


NH 

// 

-C 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R 3 


n 


A 


Broken line 


239 


•v-# n n 2 w v w n 3 /3 

NHSO2CH3 


-H 


NH 

-C 

X NH 2 


1 


?c 




240 


1 ' : 

NHCOOC 2 H 5 


-H 


NH 

-C 

X NH 2 


1 


C 


: 


241 


-CHCn(Cn3)2 

1 

NHSO2CH3 


-H 


NH 

// 

"V-/ 

X NH 2 


1 


c 




242 


NHCOOC 2 H 5 


-H 


NH 

// 

-C 

X NH 2 


1_ 


c 




243 


-CnC(Cn3j3 
NHSO2CH3 


-H 


NH 
// 

-C 

X NH 2 


1 


c 




244 


1 

NHCOOC 2 H 5 


-H 


NH 

// 

-C 

N NH 2 


1 


c 




245 


NHS02CH3 


-H 


NH 
if 

-C 

V NH 2 


1 


c 




246 


-CHCH2CH2SCH3 

1 

NHS0 2 CH 3 


-H 


NH 
// 

-C 

A NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


247 


A — \ 

* CHCH2 \ == / 
OCOCH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


C 




248 


-CHCH 2 -() 
OCOOC 2 H 5 


-H 


NH 

// 

-C 

V NH 2 


1 


C 




249 


-CHCH 2 -(VcOOH 
OCOOC 2 H 5 


-H 


NH 
// 

•C 

X NH 2 


1 


c 




250 


-CHCHo— f \ 

NHS0 2 CH 3 


-H 


NH 

ft 

-C 

N NH 2 


1 


c 




251 


COOCH3 

-CnCn2CH2 - ^ > 
NHS0 2 CH 3 


-n 


NH 

It 

X NH 2 


4 

1 






252 


NHS0 2 — (^y 


-H 


NH 

it 

•c 

X NH 2 


1 


c 




253 


ft — \ 

.CHCH 2 -{J 
NHS0 2 CH 2 COOH 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




254 


-CH 2 CH^^ 
NHCHO 


-H 


NH 

// 

-C 

N NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 


. R .(-<?»w-<) 


-R2 


-R3 


n 


A 


Broken line 


255 


-CHCH 2 -^^-F 
NHCOOC 2 H s 


-H 


NH 
// 

-C 

X NH 2 


1> 


c 




256 


CH3 

-CHCH2 — f > 

NHCOOCH 2 -^^ 


-H 


NH 
// 

-c 

X NH 2 


1 


C 




257 


I 

-CHCH 2 -^_^ 
NH 2 


-H 


// 

-c 

N NH 2 


1 


c 




258 


i 

OH 


-H 


Nn 

// 

-c 

X NH 2 


1 


c 




259 


v^n^wn 2 y4V^ri2 

OCOCH3 


-H 


// 

-C 

N NH 2 


1 


c 




260 


w n ^ 0 v./ n 3 J\ w n 3 ^ 2 

OCOOC 2 H 5 


-H 


INn 

// 

-c 

X NH 2 


1 


c 




261 


OCONHCH 2 CH=CH 2 


-H 


NH 
// 

-C 

X NH 2 


1 


c 




262 


•CH(CH2)3CH3 

NHC00CH3 


-H 


NH 

// 

-C 

X NH 2 


1 


c 




263 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


-H 


NH 

// 

-C 

N NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A Broken line 


264 


-CHCH 2 CH(C 2 H 5 ) 2 
. NHCOOC 2 H s 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


265 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


1 


C 


266 


-CHCH^CfCH^ 
NHCOOC(CH 3 ) 3 


-H 


NH 

// 
>/ 

-C 

X NH 2 


1 


C 


267 


-CH(CH 2 ) 4 CH 3 
NHCOOCH 2 -^^ 


-H 


NH 
// 

N NH 2 


1 ( 


•■ • ■ f 


268 


-CH 2 CH(CH 2 ) 2 CH 3 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


1 C 




269 


-CHCH 2 CH(CH 3 ) 2 
NHSQ 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


1 c 




-CHCH 2 C(CH 3 ) 3 

nhso 2 -/ y 


-H 


NH 
// 

-C 

X NH 2 


1 c 




271 -CH 2 CH(CH 2 ) 2 CH 3 
NH 2 


-H 


NH 
// 

-C 

N NH 2 


1 c 




272 "(CH 2 ) 2 -<3 


-H 


NH 
// 

-C 

X NH 2 


1 N 




273 -CH 2 OCH 2 hQ> 


-H 


NH 
// 

-C 

^NH, 


1 iM 
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Table 1 (continued) 



Compound 
No. 




-R2 


rR3 


n 


A 


Broken line 


274 


NHS0 2 CH 3 


-H 


MLJ 

NH 

// 

-c 

X NH 2 


Y 


N 


• 


. 275 


-CHCH 2 -^^ 
NHCHO 


-H 


MUI 

Nn 

// 

-c 

N NH 2 


1 


N 





276 


.r.ur.u / \ 

NHS0 2 CH 3 


1 1 

-n 


NH 
// 

-C 

N NH 2 


1 


N 




277 


-CHCH 2 -^^ 
NHCOOC2H5 


■H 


NH 

// 

-C 

X NH 2 


1 


N 




278 


" CHCH2 ~C3 
NH 2 


•H 


NH 

// 

-c 

N NH 2 


1 


N 




279 


-CH 2 CH-^^ 
NHSO2CH3 


-H 


MLJ 

NH 

// 

-c 

X NH 2 


1 


N 




280 


-CHCH 2 -f} 
OCOOC 2 H 5 


-H 


MM 

1 Nit 

// 

-C 

X NH 2 


1 


N 




281 


-CHCH 2 -^^ 
OCONHCH 2 CH=CH 2 


-H 


NH 
// 

-C 

N NH 2 


1 


N 
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Table 1 (continued) 



Compoundl /-D-(CH) m -E-R 4 \ 

• fl l j 


-R2 


-R3 


n 


A 


Broken line 


282 -CH-^^ 
OH 


-H 


NH 
// 

-C 

X NH 2 


1 


N 





283 -CHH^T) 
|| NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


N 

1 




284 


-CHCH 2 -^TT) 
NHS0 2 CH 3 


-H 


NH 

// 

•C 

X NH 2 


1 


N 




285 


-chch 2 -^hJ> 
i nhcooc 2 h 5 


• -H 


NH 

// 

-C 

X NH 2 


1 


N 




286 


I NHCOOCH(CH 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


1 


N 




287 


-CHh£> 
| NHCOOC(CH 3 ) 3 


-H 


NH ■ 
// 

-C 

X NH 2 


1 


N 




288 


-CHCH 2 -<J^ 
NHCOOC(CH 3 ) 3 


-H 


NH 

// 

-C 

X NH 2 


1 


N 




289 


-CH^£| 
NHCOOCH(CH 3 ) 2 


-H 


NH 
// 

-C 

X NH 2 


1 


N 
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Table 1 (continued) 



Compounc 
No. 




-R2 


-R3 


n 


A 


Broken line 


290 


OH 


-H 


NH 

// 

-C 

X NH 2 


1 


N 


: 


291 


-CHCH2C(CH3)3 ; 
I 

NHS0 2 CH 3 


-H 


NH 

// 

-C 

X NH 2 


1 


N, 




292 


-CH(CH2)2SCH3 
I 

NHS0 2 CH 3 


-H 


WW 

//"" 

-C 

N NH 2 


1 


I 

N 




293 


-CH(CH2)3CH3 
I 

NHS0 2 CH 3 


-H 


NH 
// 

-C 

N NH 2 


1 


N 




294 


-CHC(SCH 3 )(CH 3 ) 2 
I 

NHCOOC 2 H 5 


-H 


NH 
// 

-C 

X NH 2 


1 


N 




295 


-CH(CH 2 )4CH 3 
NHS0 2 CH 2 COOH 


-H 


NH 
// 

-C 

^NH 2 


1 


N 




296 


-CHCH 2 C(CH3)3 
I 

NHCOOC 2 H 5 


-H 


NH 
// 

-C 

X NH 2 


1 


N 




297 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


1 


N 




298 


-CHCH2CH(C 2 H5)2 
I 

NHCOOC 2 H 5 


•H 


NH 

// 

-C 

X NH 2 


1 


N 




299 


-CKCH 2 C(CH 3 ) 3 
I 

NHCOOC(CH 3 ) 3 


-H 


NH 
// 

-C 

X NH 2 


1 


N 
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Table 1 (continued) 



Compound 
No. 


Rl ^-D-<CH) m -E-fl 4 j 


-R2 


-R3 


n 


A 


Broken line 


300 


-CHCH 2 C{CH 3 }3 
NHCOOCH 2 -^^ 


-H 


NH 
// 

-C 

N NH 2 


1 


N 




301 


-CHCH 2 C(Cn3)3 
1 

OH 


-H 


NH 

// 

-C 

X NH 2 


1 


N 




302 


-CH(CH 2 ) 2 COOH 
NHS0 2 -^^ 


-H 


NH 
// 

-C 

X NH 2 


1 


N 





303 


NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


2 


C 


Single bond 


304 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


2 


C 


Single bond 


305 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


2 


C 


Single bond 


306 


-CHCH 2 -H^hT) 
NHCOOC 2 H 5 


-H 


NH 

-c 

N NH 2 


2 


C 


Single bond 


307 


-CHCH 2 C{CH 3 )3 
NHCOOC 2 H 5 


-H 


NH 

// 

-C 

N NH 2 


2 


C 


Single bond 


308 


-CHCH 2 -^^ 
NHCOOC 2 H s 


-H 


NH 
// 

-C 

X NH 2 


2 


C 


Single bond 
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Table 1 (continued) 



5 


Compound 
No. 


. R ,(-o,cHw, R y 


-R2 


-R3 


n 


A 


Broken line 


10 


309 


-<CH 2 ) 3 -^3 


-H 


NH 

// 

-C 

N NH 2 


2 


C 


Single bond 


310 


-CHCH 2 -^^ ; 
NH 2 


-H 


NH 
// 

-C 

X NH 2 


2 


C 

y 


Single bond 


15 


311 


~; /~\ 

NHCOOCH(CH 3 ) 2 


-H 


NH 

// 

-C 

N NH 2 


2 


c 


Single bond 


20 


312 


-CHCH 2 C(C 2 H 5 ) 2 
I 

NHCOOC(CH 3 ) 3 


-H 


NH 
// 

-C 

V NH 2 


2 


c 


Single bond 


25 


313 


-CHCH 2 C(CH 3 ) 3 
I 

OH 


-H 


NH 
// 

-C 

X NH 2 


2 


c 


Single bond 


30 


314 


- CH 2 CH-^^ 
NHS0 2 CH 3 


-H 


NH 

// 

-C 

N NH 2 


2 


c 


Single bond 


35 


315 


-CHCH 2 -^^ 
OCOOC 2 H 5 


-H 


NH 
// 

-C 

N NH 2 


2 


c 


Single bond 


40 


316 


-CHh(7> 
OH 


-H 


NH 
// 

-C 

X NH 2 


2 


c 


Single bond 


45 


317 


-CHCH 2 -<Q> 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


2 


c 





50 



44 
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# 



Table 1 (continued) . 








s 


Compound 
No. 


-r'(* D * ( i" WE " R4 ) 


-R2 


-R3 


n 


A 


Broken line 




318 


NHCOOCH(CH 3 ) 2 


-H 


NH 

// 

-C 

X NH 2 


2 


C 




10 


319 


-CHCH 2 -^3 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

N NH 2 


2 


C 




IS 


320 


NHCOOC 2 H 5 


-H 


NH 
// 

-C 

X NH 2 


2 


C 




20 


321 


-CHCH 2 C(CH 3 )3 
I 

NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


2 


C 




25 


322 


-CHCH 2 CH(C 2 H 3 ) 2 
I 

NHCOOC(CH 3 ) 3 


-H 


NH 
II 

-C 

X NH 2 


2 


C 




30 


323 


-CHCH 2 C(CH 3 ) 3 
I 

OH 


-H 


NH 
If 

-C 

X NH 2 


2 


C 




35 


324 


-CH^H> 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


2 


N 




40 


325 


-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 


-H 


MM 
IN n 

// 

-c 

V NH 2 


2 


N 




45 


326 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NH 
// 

-C 

X NH 2 


2 


N 





50 



55 
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Table 1 (continued) 



Ccmpounc 
No. 


\ R 5 / 


-R2 


-R3 


" n 


A Broken line 


327 


-CHCH 2 -/"~\ 
1 X — 7 
OCOOC 2 H g 


-n 


NH 
// 

-C 

X NH 2 


2 


N 


328 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 '' 


if 
-H 


NH 
// 

-C 

X NH 2 


2 


N 




-CH(CH 2 ) 2 SCH 3 
1 

, dyi 


-H 


NH 
V NH 2 


2 


N 


330 

www 


-CHCH 2 C(CH 3 ) 3 
1 

OH 


-H 


NH 
// 

-C 

X NH 2 


2 f 




331 


-chch 2 -/h\ 

I \ / 
NHS0 2 CH 3 




NH 

-C 

X NH 2 


1 C 


I Single bond 


332 

w \j C 


•ch-(h) 
nhcooch(ch 3 ) 2 




NH 

// 

-C 

X NH 2 


1 C 


J Single bond 


ooo 


-CHCH 2 -/~"\ 

1 

NHS0 2 CH 3 


-CH3 


NH 
// 

-C 

X NH 2 


1 c 


Single bond 


334 


-CHCH 2 -/~\ 
1 \=/ 

0C00C 2 H s 




NH 
// 

-C 

N NH 2 


1 p 


oingie oona 


335 


-CHCH 2 C(CH 3 ) 
OH 


-ch 3 


NH 

// 

-C 

N NH 2 


1 c 


Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


336 


*CHCH2CH(C2Hg)2 
NHCOOC(CH 3 ) 3 


-CH 3 


NH 

// 

-C 

N NH 2 


1 


C 


Single bond 


337 


-CHCH2C(CH3)3 

1 

NHS0 2 CH 3 


-CH 3 


NH 

// 

•C 

X NH 2 


1 


C 


Single bond 




-CHCH 2 -<2> 
NHS0 2 CH 3 


-CH 3 


V 

NH 

// 

-C 

N NH 2 


■4 
1 


c 




339 


-CH-0 
NHCOOCH(CH 3 ) 2 


-CH 3 


NH 

// 

-C 

N NH 2 


1 


c 




340 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-CH 3 


NH 

•c 

V NH 2 


1 


c 




341 


-CH 2 CH-^^ 
OCOOC 2 H 5 


-CH 3 


NH 
// 

-C 

N NH 2 


1 


c 




342 


-CHCH2CH(C2Hs)2 
1 

NHCOOC(CH 3 ) 3 


-CH 3 


NH 
// 

-C 

X NH 2 


1 


c 




343 


-CHCH 2 C(CH 3 ) 3 
1 

NHSO2CH3 


-CH 3 


NH 
// 

-C 

X NH 2 


1 


c 




344 


-CHCH 2 C(CH 3 ) 3 
OH 


-CH 3 


NH 
// 

-C 

V NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


345 


/ — \ 

-chch 2 -(h) 

NHS0 2 CH 3 


-CH 3 


NH 

ft 

-C 

N NH 2 


1 


N 


: 


346 


J) — \ 

-CH 2 CH-(^ : 

NHCOOCH(CH 3 ) 2 


-CH 3 


NH 

-C 

X NH 2 


1 


N 


- 


347 


s — \ 

-CHCH 2 -< > 
NHS0 2 CH 3 


-CH3 


NH 

// 

-\-/ 

S NH 2 


1 


N 




348 


OCOOC 2 H 5 


-CH 3 


NH 

// 

-C 

X NH 2 


1 


N 




349 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 


-CH 3 


NH 
// 

-C 

X NH 2 


1 


N 




350 


-CHCH 2 CH(C 2 H 5 ) 2 
I 

NHCOOC(CH 3 ) 3 


-CH 3 


NH 

// 

-C 

N NH 2 


1 


N 




351 


-CHCH 2 C(CH 3 ) 3 
I 

OH 


-CH 3 


NH 

// 

-C 

X NH 2 


1 


N 




352 


-CHH^) 
NHS0 2 CH 3 


-CH 3 


NH 
// 

-C 

X NH 2 


2 


C 


Single bond 


353 


-CHCH 2 -^7T) 
NHCOOCH(CH 3 ) 2 


-CH 3 


NH 

// 

-C 

X NH 2 


2 


C 


Single bond 
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Table 1 (continued) 



Compouru 
No. 


1 -«-(T"" 6 1 


-fl 2 


-R3 


n 


A Broken line 


354 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-CH 3 


NH 
// 

•C 

V NH 2 


2 


C Single bond 


355 


-CH 2 CH-^^ 
0C00C 2 H S 


-CH 3 


NH 

// 

-C 

X NH 2 


2 


C Single bond 


356 


-CHCH 2 C(CH 3 ) 3 
1 

NHS0 2 CH 3 


-CH 3 


NH 

// 

-C 

X NH 2 


2 


0 Single bond 


357 


-CH(CH 2 ) 4 CH 3 
1 

NHCOOC(CH 3 ) 3 


-CH 3 


NH 

// 

-C 

N NH 2 


2 ( 


- Single bond 


358 


-CHCH 2 CH(CH 3 ) 2 
OH 


-CH 3 


NH 

// 

-C 

X NH 2 


2 C 


*< Single bond 


359 


-CH^0 
NHS0 2 CH 3 


-CH 3 


NH 
// 

-C 

X NH 2 


2 C 




360 


-CHCH 2 -(2> 
NHCOOC 2 H 5 


-CH 3 


NH 
// 

•C 

X NH 2 


2 C 





361 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-CH 3 


NH 

// 

-C 

N NH 2 


2 C 




362 


-CH 2 CH-^^ 

OCOOCH(CH 3 ) 2 


-CH 3 


NH 

// 

-C 

N NH 2 


2 C 
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Table 1 (continued) 



Compound 
No. 




-R 2 


-fl 3 


n 


A 


Broken line 


363 


nhso 2 ch 3 


-CH 3 


NH 

It 

-C 

N NH 2 


; 2 


C 




364 


NHCOOC(CH 3 ) 3 


-CH 3 


NH 
'/ 

-C 

N NH 2 


2 


C 


- 


365 


H^riwri2V-'rt^un3j3 
NH 2 


-CH 3 


NH 

-C 

X NH 2 


2 


C 




366 


-CHCH 2 -<^h) 
NHCOOC 2 H 5 


-CH 3 


NH 

// 

-C 

N NH 2 


2 


N 




367 


-CHCHa-^jT) 
NHSO2CH3 


-CH 3 


NH 
// 

-C 

N NH 2 


2 


N 




368 


nhso 2 ch 3 


-CH 3 


NH 

// 

-C 

X NH 2 


2 


N 




369 


-CHCH 2 ^\-COOH 
OCOOCH(CH 3 ) 2 


-CH 3 


NH 
// 

-C 

N NH 2 


2 


N 




370 


1 

NHSO 2 CH 2 C00H 


-CH 3 


NH 
// 

-C 

N NH 2 


2 


N 




371 


-CHfCH^SCH-j 
NHCOOC(CH 3 ) 3 


-CH 3 


NH 
// 

-C 

X NH 2 


2 


N 




372 


-CH 2 CH(CH 2 ) 3 CH3 
1 

OH 


-CH 3 


NH 
// 

-C 

N NH 2 


2 


N 
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Table 1 (continued) 



to 



15 



20 



25 



30 



35 



40 



45 



50 



1 Compound I 
No. 



373 



374 



375 



376 



377 



373 



379 



380 



381 



382 



-R 



^-{CHWE-R 4 ^ 



-CH 2 



-H 



NOH 

// 

N NH 2 



•H 



-CH 2 




-H 



-ch 2 -<J2) 



-CH 2 



-O 



■H 



-CH 2 0- 



OCH 3 

J 




-CH 2 OCH 2 -Q-COOH 



NOH 
// 

X NH 2 



Broken line 



NOH 



V NH 2 



NOH 
// 

N NH 2 



Single bond 



Single bond 



NOH 



WH 2 



•H 



NOH 



V NH 2 



-H 



-CH2SC2H2 



-(CH 2 ) 4 COOH 



-H 



-CHCH 2 -hQ> 
NHSO2CH3 



-H 



Single bond 



Single bond 



Single bond 



NOH 



•C 



// 



NH2 



NOH 



// 



X NH 2 



NOH 



NH 2 



NOH 



V NH 2 



Single bond 



Single bond 



Single bond 



Single bond 



Single bond 



55 
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Table 1 (continued) 



Compound 
No. 




-R 2 


-R 3 • 


n 


A 


Broken line 


383 


-CHCH2 ~\_J 
OH 


-H 


NOH 

if 

-C 

N NH 2 


1 


C 


Single bond 


384 


OCOOC 2 H S 


-H 


NOH 

If 

-c 

X NH 2 


1 


C 


Single bond 


385 


-CHCH2— f > 

6cOOCH(CH 3 ) 2 


-H 


NOH 

// 

-c 

X NH 2 


1 


C 


Single bond 


386 


-CH 2 CH-(} 
NHCHO 


-H 


NOH 

if 

-c 

X NH 2 


1 


c 


Single bond 


387 


-CHCH2— f y 

NHCOOC 2 H 5 


-H 


NOH 

if 

-C 

X NH 2 


1 


c 


Single bond 


388 


-CHCH 2 — f } 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

ft 

If 

-c 

X NH 2 


1 


c 


Single bond 


389 


-CHCH 2 -^J 
NHCOOC(CH 3 ) 3 


•H 


NOH 

-c 

N NH 2 


1 


c 


Single bond 


390 


-CHCH 2 -^3 
NH 2 


-H 


NOH 
// 

-C 

N NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound || 
No. 



/-D-{CH) m -e-R^ 



-R2 



-R3 



Broken line 



391 



-CH 
I 

OH 



-H 



NOH 



NH 2 



Single bond 



392 



393 



394 



395 



396 



-CHCH 2 -^> 
OCOCH3 



-H 



.-CHC^-Q 
OCOOC 2 H 5 



-H 



NOH 
// 

X NH 2 



Single bond 



NOH 



NHCOOC 2 H 5 



-CHCH 2 -Q 
NHCOOCH(CH 3 ) 2 



-H 



-H 



NHCOOC(CH 3 ) 3 



-C 



// 



V NH 2 



Single bond 



NOH 



V NH 2 



NOH 



V NH 2 



Single bond 



Single bond 



-H 



NOH 



V NH 2 



C Single bond 



397 



-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 



-H 



NOH 
// 

X NH 2 



Single bond 



398 



-CH-<£> 
NHS0 2 CH 3 



-H 



NOH 



-C 



Single bond 



X NH 2 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


399 


-CHCH 2 -^TT) 
NHS0 2 CH 3 


-H 


iNvjr! 

// 

-c 

X NH 2 


1 


-C 


Single bond 


400 


-CHCH 2 -^H^ 
NH 2 


-H 


MOt-l 

// 

-c 

N NH 2 


1 


C 


Single bond 


401 


OH 


-H 


NOH 

// 
-c' 

N NH 2 


i 


c 


Singie bond 


402 


NH 2 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 


Single bond 


403 


r-O 

NHCOOC 2 H 5 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 


Single bond 


404 


NHCOOC(CH 3 ) 3 


-H 


iNUn 

// 

-c 

N NH 2 


1 


c 


Single bond 


405 


-CHCH 2 CH(CH 3 ) 2 
1 

NHCOOC 2 H s 


-H 


NOH 

// 

-C 

N NH 2 


1 


c 


Single bond 


406 


-CHCH 2 CH(CH 3 ) 2 
1 

NHCOOC(CH 3 ) 3 


-H 


MOW 

// 

-C 

X NH 2 


1 


c 


Single bond 


407 


-CHCH(CH 3 ) 2 
1 

NHCOOC 2 H 5 


-H 


NOH 
// 

-C 

X NH 2 


1 


c 


Single bond 



50 
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Table 1 (continued) 



Compound 
No. 



408 



409 



410 



"411 



412 



. Rir O-(CH), 
R 5 



-CHCH(CH 3 ) 2 
NHCOOC<CH 3 ) 3 



-CHC(CH 3 ) 3 
I 

NHCOOC 2 H 5 



-CHC(CH 3 ) 3 
I 

NHCOOC(CH 3 ) 3 



-CH(CH 2 ) 4 CH 3 
NHCOOC 2 H 5 



-R2 



-R3 



Broken line 



-H 



-H 



-H 



NOH 



NH 2 



NOH 



'NH 2 



NOH 



// 



NNH? 



-H 



-CH(CH2) 4 CH 3 
NHCOOC(CH 3 ) 3 



NOH 



-H 



// 



X NH 2 



Single bond 



Single bond 



NOH 



x NHo 



Single bond 



Single bond 



Single bond 



413 



414 



415 



416 



417 



413 



-CHCH 2 CH 2 SCH 3 
NHCOOC 2 H 5 



NOH 



-H 



// 



NH9 



-CHCH 2 CH 2 SCH 3 
NHCOOC(CH 3 ) 3 



-H 



-CH(CH 2 ) 4 CH 3 
OCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
OCOOC 2 H 5 



-CHCH 2 CH(C 2 H 5 ) 2 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



NOH 



-C 



K NH 2 



Single bond 



-H 



•H 



NOH 



-C 



V NH 2 



NOH 



X NH 2 



Single bond 



-H 



-H 



NOH 
V NH 2 



NOH 



x NHo 



Single bond 



Single bond 



Single bond 



Single bond 
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Table 1 (continued) 



5 


Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


10 


419 


-CHC(SCH 3 )(CH 3 ) 2 
1 

NHCOOC 2 H 5 


-H 


NOH 

// 

-C 

N NH 2 


r 


C 


Single bond 


75 


420 


-CHCH2C(CH3)3 
NHCOOCH(CH 3 } 2 


-H 


NOH 

// 

-C 

X NH 2 


1 


C 


Single bond 


421 


-CHCHsCfCHita 

1 - ■ — 

NH 2 


•H 


NOH 

// 

-C 

N NH 2 


1 


C 


Single bond 


20 


422 


OH 


-H 


NOH 
// 

-C 

X NH 2 


1 


C 




25 


423 


-CHCH 2 -<2> 
OCOCH 3 


-H 


NOH 

// 

-C 

X NH 2 


1 


C 




30 


424 


-CHCH 2 -<jT) 
OCOOC 2 H s 


-H 


NOH 

// 

-C 

X NH 2 


1 


C 




35 


425 


NH 2 


-H 


NOH 

// 

-C 

N NH 2 


1 


c 




40 


426 


-CHCH 2 H^7T) 
NH 2 


-H 


NOH 
// 

-C 

N NH 2 


1 


c 




45 


427 


NHCHO 


-H 


NOH 
// 

-C 

X NH 2 


1 


c 





50 



56 



EP 0 669 317 A1 



Table 1 (continued) 



Compoune 
No. 




-R2 


-R3 


n 


A 


Broken line 


428 


-CHCH 2 -^7) 
NHC00C 2 H S 


-H 


NOH 

// 

N NH 2 


1 


C 




429 


NHCOOCH(CH 3 ) 2 


-H 


NOH 

■o" 

N NH 2 


1 


C 




430 


/ — \ 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

// 

-C 

^NH 2 


1 


C 




431 


^HCH 2 ^H> 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

■o" 


1 


c 




432 


-ch^h] 
nhcooc(ch 3 ) 3 


-H 


NOH 

<* 

X NH 2 


1 


c 




433 


/ — \ 

-ch-<£> 
nhcooc(ch 3 ) 3 


•H 


NOH 

-c" 

N NH 2 


1 


c 




434 


-CHCH 2 -<^] 
NHCOOC(CH 3 ) 3 


-H 


NOH 

-C* 
X NH 2 


1 


c 




435 


-CHCH 2 -(j?> 
NHCOOC(CH 3 ) 3 


-H 


NOH 

■c" 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 


,,(-0HCH, m .e. B <) 


-R2 


-R3 


' n 


A 


Broken line 


/lift 


NHCOOCH 2 -^^ 


LJ 

-n 


NOH 

// 

-C 

N NH 2 


* 

1 


c 




4o/ 


nhso 2 ch 3 


Hi 


NOH 

// 

-C 

N NH 2 


1 


c 


* 


A OQ 


NHSO2CH3 




NOH 
J 
•C 

N NH 2 


1 


( : 






-CHCH 2 -(H) 
I X — / 
NHS0 2 CH 3 


LJ 

-n 


NOH 
// 

-C 

X NH 2 


1 


C 




440 


NHS0 2 -^^> 


-H 


NOH 
// 

-C 

N NH 2 


1 


c 




AA 1 


-chch 2 -<^h) 

nhso2 — (^y 


11 
-n 


NOH 
// 

-C 

X NH 2 


1 


c 




442 


-chch 2 ~(~h) 

I \-/ 

NHSO 2 0H 2 C0OH 


n 


NOH 

// 

-C 

N NH 2 


j 


w 




443 


OH 


-H 


NOH 

.0" 

X NH 2 


1 


C 
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Table 1 (continued) 



Compound 
No. 



444 



445 



446 



447 



44" 



449 



450 



451 



-R 1 



•CHCH 2 
NH 2 



" CH2CH ~{3 
OCOCH 3 



-R2 



-R3 



-H 



-H 



.CHCH 2 -Q 
OCOOC2H5 



-CHCH 2 -^ 
NHCOOC 2 H 5 



-H 



-CHCH 2 ^} 
NHCOOCH(CH 3 ) 2 



-H 



NOH 
N NH 2 



n A 



Broken line 



NOH 



V NH 2 



NOH 



// 



V NH 2 



NOH 



// 



V NH 2 



-H 



NHCOOC(CH 3 ) 3 



NOH 



-C 



V NH, 



-H 



•CHCH 2 -^^ 
NHCOOCH 2 -^^ 



NOH 



-C 



NH 2 



-H 



-CH 2 CH-^) 
NHS0 2 CH 3 



-H 



NOH 



-C 



NH 2 



NOH 



-C 



V NH 2 



55 
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Table 1 (continued) 



Compound 
No. 



452 



453 



454 



455 



456 



457 



458 



459 



460 



461 



D-<CH) m -E-R< 



V R s 



-CHCH 2 -^^ 
NHS0 2 CH 3 



-CH(CH2) 4 CH 3 
OH 



-CHCH 2 C(CH 3 ) 3 
OH 



-R2 



H 



-H 



-R3 



Broken line 



NOH 



// 



V NH 2 



-C 



NOH 



NH 2 



NOH 



// 



-CHCH 2 CH(C2H 5 ) 2 
OCOCH3 



-CHCH 2 C(CH 3 ) 3 
OCOOC 2 H 5 



-CH 2 CH(CH 2 ) 2 CH 3 
NHCHO 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH 3 



-CHfCH^CHj 
NHCOOC 2 H s 



-CHCH 2 CH(C 2 H 5 ) 2 
NHCOOC 2 H s 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H s 



-H 



-H 



^NH 2 



NOH 



NH 2 



NOH 



S NH 2 



NOH 

Jf 

N NH 2 



-H 



-H 



-H 



-H 



NOH 



-C 



V NH 2 



NOH 



1 C 



V NH 2 



NOH 



// 



V NH, 



NOH 



// 



NH 5 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


462 


-CH(CH 2 ) 4 CH 3 
NHCOOCH(CH 3 } 2 


-H 


NOH 
X NH 2 


1 


C 





463 


-CHCH2CH(C2H5)2 
NHCOOCH(CH 3 ) 2 


-H 


NOH 
// 

•C 

X NH 2 


1 


C 




464 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

// 

■C 

N NH 2 


1 


C 




465 


-CH(CH 2 ) 4 CH 3 
1 

NHCOOC(CH 3 ) 3 


-H 


NOH 
// 

-C 

X NH 2 


1 


C 




466 


-CHCH 2 CH(C 2 Hg) 2 
NHCOOC(CH 3 ) 3 


-H 


NOH 

■o" 

X NH 2 


1 


c 




467 


-CHCH 2 C(CH3)3 
NHCOOC(CH 3 ) 3 


-H 


NOH 
// 

-C 

X NH 2 


1 


c 




468 


-CH(CH 2 ) 2 SCH 3 
NHCOOC(CH 3 ) 3 


-H 


NOH 

-c* 

X NH 2 


1 


c 




469 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH 2 -^^ 


-H 


NOH 

// 

•C 

X NH 2 


1 


c 




470 


-CHCH 2 C(CH 3 ) 3 
1 

NH 2 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 




471 


NHCOOC 2 H 5 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 
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Table 1 (continued) 



Compounc 
No. 




-R2 


-R3 


n 


A Broken line 


472 


NHCOOC(CH 3 ) 3 


•H 


NOH 

** 

X NH 2 


1 


C 


473 


-CHCH2CH(CH 3 )2 
NHCOOC 2 H 5 


-H 


NOH 

// 

-C 

X NH 2 


1 


c - ... 


474 


-CHCH^CHfCttO-, 
I 

NHCOOC(CH 3 ) 3 


-H 


NOH 

-c" 

X NH 2 


1 


C 


475 


-C H (C H 2) 2^"^ 3 
NHCOOCH(CH 3 ) 2 


H 


NOH 
N NH 2 


1 < 




476 


-CH(CH2)2CH 3 
NHCOOC(CH 3 ) 3 


-H 


NOH 
// 

-C 

X NH 2 


1 c 




477 


-CHCH(CH 3 ) 2 
1 

NHCOOCH(CH 3 ) 2 


H 


NOH 

■0" 

V NH 2 


1 c 




478 


-CHCH(CH 3 ) 2 
1 

NHCOOC(CH 3 ) 3 


-H 


NOH 
X NH 2 


1 c 




479 


-CHC(CH 3 ) 3 
1 

NHCOOCH(CH 3 ) 2 


-H 


NOH 
// 

-C 

X NH 2 


1 c 




480 


-CHC(CH 3 ) 3 
NHCOOC(CH 3 ) 3 


-H 


inUH 

** 

X NH 2 


1 c 




481 


-CHCH 2 Si(CH 3 ) 3 
NHC00C 2 H S 


-H 


NOH 

// 

•C 

X NH 2 


1 c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


482 


-CHCH 2 Si{CH 3 ) 3 
NHCOCCH(CH 3 ) 2 


-H 


NOH 
X NH 2 


1 


C 





483 


-CHCH 2 CH 2 SCH 3 
NHCOOC 2 H 5 


H 


NOH 

// 

-C 

X NH 2 


1 


C 




484 


-CHCH 2 CH 2 SCH 3 
NHCOOCH(CH 3 ) 2 


-H 


NOH 
X NH 2 


1 


C 




485 


-CHCH 2 OC(CH 3 ) 3 
I 

NHCOOC 2 H 5 


-H 


NOH 

X NH 2 


1 


c 





486 


-CHCH 2 OC(CH 3 ) 3 
I 

NHCOOCH(CH 3 ) 2 


-H 


NOH 
X NH 2 


1 


c 


- 


487 


.CHCH 2 OC(CH;j) 2 C 2 H s 
NHCOOC 2 H s 


-H 


NOH 

<* 

X NH 2 


1 


c 




488 


.CHCH 2 OC(CH 3 ) 2 C 2 H s 
I 

NHCOOCH(CH 3 ) 2 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 




489 


•CHCH 2 OC{C 2 H s } 2 CH3 
I 

NHCOOC 2 H s 


-H 


NOH 
// 

-C 

X NH 2 


1 


c 




490 


.CHCH 2 OC(C 2 Hs) 2 CHj 
I 

NHCOOCH(CH3} 2 


-H 


NOH 

// 

-C 

X NH 2 


1 


c 




491 


-CHCH 2 OC(CH 3 ) 2 CH(CH 3 )2 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

// 

•C 

X NH 2 


1 


c 




492 


-CHCH 2 SC(CH 3 ) 3 
I 

NHCOOC 2 H s 


-H 


NOH 
// 

-C 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 


-R^* D " { ? H)m * E ' R4 ) 


-R2 


-R3 


n 


A 


Broken line 


493 


*CHCH2SC(CH3)2C2H5 
NHC0OC 2 H s 


-H 


NOH 

■c' 

X NH 2 


' 1 


C 




494 


-CHCH 2 SC(CH 3 ) 2 C 2 H S . 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

<* 

N NH 2 


1 


C 


• 


495 


- 

NHCOOC 2 H 5 


-H 


NOH 

it 

-c" 

^N^ 


1 


C 




496 


-CHC(CH3)2SC2Hs 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

X NH 2 


1 


C 




497 


-CHC(CH 3 ) 2 SCH(CH 3 ) 2 
NHCOOC 2 H s 


-H 


NOH 
N NH 2 


1 


C 




498 


-CHC(CH 3 ) 2 SCH(CH 3 ) 2 
! 

NHCOOCH(CH 3 ) 2 


H 


NOH 
V NH 2 


1 


C 




499 


-CHC(CH3) 2 SCH(C 2 H5) 2 
I 

NHCOOC 2 H 5 


-H 


NOH 

■c" 

N NH 2 


1 


C 




500 


-CHC(CH3) 2 SCH(C 2 H5) 2 
I 

NHCOOCH(CH3) 2 


-H 


NOH 

// 

-C 

N NH 2 


1 


C 




501 


-CH(CH 2 } 4 CH 3 
I 

NHS0 2 CH 3 


H 


NOH 

// 

-C 

X NH 2 


1 


c 




502 


-CHCH 2 C(CH 3 ) 3 

I 

NHS0 2 CH 3 


-H 


NOH 
// 

-C 

N NH 2 


1 


c 
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# 



Table 1 (continued) 



Compound 
No. 


*(T"1 


-R2 


-R3 


n 


A 


Broken line 


503 


-CHCH2CH(C2Hs)2 
NHS0 2 -^^ 


H 


NOH 
N NH 2 


1 


C 




504 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 -^^ 


-H 


NOH 
N NH 2 


1 


C 




505 


-CH^T) 
NHCOOCH(CH 3 ) 2 


-H 


NOH 

// 

-C 

N NH 2 


1 


i 

N 




506 


-CHCH 2 -^(7) 
NHCOOC 2 H 5 


H 


NOH 
// 

-C 

X NH 2 


1 


N 




507 


-CH 2 CH-{3 
NH 2 


-H 


NOH 

// 

-C 

N NH 2 


1 


N 


— • — . 


508 


-CHCH,-^^ 
NHCOOC(CH 3 ) 3 


-H 


NOH 
// 

-C 

N NH 2 


1 


N 




509 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


•H 


NOH 
N NH 2 


1 


N 




510 


-CH(CH 2 ) 2 SCH 3 
! 

NHS0 2 CH 3 


-H 


NOH 
N NH 2 


1 


N 




511 


-chch 2 -^(2> 
nhcooch(ch 3 ) 2 


-CH 3 


NOH 

// 

-C 

N NH 2 


2 


C 


Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


512 


-CHCH 2 -() 
NHCOOC(CH 3 ) 3 


-CH 3 


NOH 

■c" 

X NH 2 


2 


C 


Single bond 


513 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-CH 3 


NOH 
N NH 2 


2 


C 


- Single bond 


514 


1 

NHCOOC(CH 3 ) 3 


-CH 3 


NOH 

<* 

X NH 2 


2 


c 


Single bond 


515 


-chh(h) 
nhcooc(ch 3 ) 3 


-H 


wornorw 
N NH 2 


1 


c 


Single bond 


516 


-CHCH 2 -^H^ 
NHCOOCH(CH 3 ) 2 


•H 


NOCOOCH 3 


1 


c 


Single bond 


517 ' 


-CHCH 2 -^H^ 
OH 


-H 


NOCOOCH3 

N NH 2 


1 


c 


Single bond 


518 


-CHCH 2 -^) 
NHCOOC 2 H s 


-H 


V NH 2 


1 


c 


Single bond 


519 


6 \ 

-CHCH 2 -f^ 
NHS0 2 CH 3 


-H 


NOCOOCH, 

-</' 

^NH 2 


1 


c 


Single bond 


520 


OH 


-H 


NOCOOCH 3 


1 


c 


Single bond 
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Table 1 (continued) 
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Table 1 (continued) 



Compoun< 
No. 




-R2 


-R3 


n 


A Broken line 


530 


OH 


■H 


NQCQOC rU 
X NH 2 


: 1 


C 


531 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


-H 


NOCOOChU 
X NH 2 


1 


C 


532 


NHCOOCH(CH 3 ) 2 


-H 


NOCOOCH, 
X NH 2 


1 




533 


-CHCH 2 C(CH 3 ) 3 
NHCOOC(CH 3 ) 3 


-H 


NUCQQCH 3 
X NH 2 


1 ( 




534 


-CHCH 2 C(CH 3 ) 3 
OH 

■ 


-H 


NOCOOCH, 
N NH 2 


1 c 




535 


/ \ 

-ch-(h) 

NHCOOC 2 H 5 


-H 


NOCOOCH, 
X NH 2 


1 c 




536 


y \ 

-ch^h) 
nhcooch(ch 3 ) 2 


•H 


NOCOOCru 

-c* 


1 c 




537 


/ — \ 

-CHCH 2 -(^) 
NHCOOC 2 Hs 


-H 


NOCOOCH, 

-C* 

S NH 3 


1 c 




538 


-CHCH 2 -<2> 
NHCOOC(CH 3 ) 3 


•H 


NOCOOCH, 

</' 

N NH 2 


1 c 
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Table 1 (continued) 



Compound 
No. 




-R2 


•R3 


n 


A 


8roken line 


539 


-CHCH 2 CH(CH 3 ) 2 
1 

NHCOOC 2 H 5 


-H 


NOCOOCH, 
// 3 

-c 

N NH 2 


1 


C 




540 


-CHCH2CH(CH3)2 
NHCOOCH(CH 3 ) 2 


-H 


NOCOOCH, 
// 

«C 

N NH 2 


1 


C 


* 


541 


-CH^> 
NHCOOC(CH 3 ) 3 


-K 


NOCOOC 2 Hi 

// 

•C 

V NH 2 


1 


c 


Single bond 


542 


-CHCH 2 -(j7) 
NHCOOCH(CH 3 ) 2 


-H 


NCJCOCC 2 H s 

// 

-c 

N NH 2 


1 


c 


Single bond 


543 


OH 


-H 


NOCOOC 2 H 5 

// 

-C 

X NH 2 


1 


c 


Single bond 


544 


-CHCH 2 -^~^ 
NHCOOC 2 H s 


-H 


NOCOOC 2 H« 

// 

•C 

X NH 2 


1 


c 


Single bond 


545 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NOCOOC 2 H s 

•C 

X NH 2 


1 


c 


Single bond 


546 


OH 


-H 


N0C00C 2 H S 

// 

«C 

N NH 2 


1 


c 


Single bond 


547 


-CHCH 2 C(CH 3 ) 3 
i 

NHCOOCH(CH 3 ) 2 


-H 


NOCOOC,H s 

// 

-C 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound 
No. 



/-0-(CH) m -e-R^ 



-R2 



-R3 



Broken line 



548 



-CHCH 2 C(CH 3 ) 3 
OH 



-H 



NOCOOCjH, 



Single bond 



549 



-f H -G> ■ 

NHCOOC(CH 3 ) 3 



-H 



NOCOOCjHs 



550 



NHCOOCH(CH 3 )2 



-H 



NOCOOC,H. 



551 



-CH 

I 

OH 



-H 



NOCOOC 2 H S 



X NH, 



552 



-CHCH 2 hQ 
NHCOOC 2 H 5 



-H 



NOC0OC 2 H s 



NH, 



553 



554 



555 



556 



-CHCH 2 ^^ 
NHS0 2 CH 3 



-H 



NOCOOCjHj 



OH 



-H 



NOCOOC 2 H S 



NH, 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



-H 



NCCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
I 

OH 



-H 



// 



NCCOOC 2 H 5 



NH, 



50 
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Table 1 (continued) 



Compound | 
No. 



557 



558 



559 



560 



561 



562 



563 



564 



565 



1 /-0-(CH) m -S-R 4 ^ 

A I 



-CHCH 2 -<j7) 
NHCOOC(CH 3 ) 3 



-chch 2 -(h^ 

NHCOOC 2 H 5 



•CH-© 
NHCOOCH(CH 3 ) 2 



-CH^> 

NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHCOOC2H5 



-CHCH 2 C{CH 3 )3 
NKCOOC{CH 3 ) 3 



-CHCH 2 C(CH 3 ) 2 
OCOOC 2 H 5 



-CHCH 2 CH(CH 3 ) 2 
NHCOOCH(CH 3 ) 2 



-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 



-R2 



-R3 



-H 



-H 



-H 



-H 



-H 



NOCOOC^ 



NOCOOCjHs 



NH 2 



Broken fine 



NOCOOC 2 H 5 



X NH 2 



NOCOOC 2 H 5 



NH 5 



NOCOOCaH 



V NH, 



-H 



NOCOOC 2 K 



V NH 2 



-H 



// 



NOCOOC 2 H 5 



NH 2 



-H 



-H 



N0C00C,H 5 



NCH 3 



NH 2 



Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


. 566 


-CHCH 2 -^) 
NHS0 2 CH 3 




^iNV>n 3 

-C 

^NH 2 


1 


C 


Single bond 


567 


OH 


-H 


^iN^n 3 

-C 

N NH 2 


1 


C 


Single bond 


568 


-CHCH 2 -^_^ 
NHS0 2 CH 3 


-H 


1 in v_/ m 

// 

-C 

X NH 2 


1 


C 


Single bond 


569 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H s 


-H 


wru, 

// 3 

-c 

N NH 2 


1 


C 


Single bond 


570 


-CHCH2C(CH3)3 
NHS0 2 CH 3 


-H 


MPL1 

-C 

X NH 2 


1 


C 


Single bond 


571 


-chch 2 -(h) 
nhcooc(ch 3 ) 3 


-H 


-c 

X NH 2 


1 


C 




572 


-CHCH 2 -(j^) 
NHS0 2 CH 3 


-H 


nv^i 1*3 

// 3 

-c 

X NH 2 


1 


C 




573 


-CH^) 
OH 


+1 


NCHt 
// 

-C 

N NH 2 


1 


c 




574 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NCH 3 
// 3 

-C 

N NH 2 


1 


c 
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Table 1 (continued) 



5 


Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


70 


575 


-CHCH 2 C(CH 3 )3 
I 

NHCOOC 2 H 5 


-H 


-C 

N NH 2 


1 


C 




75 


576 


-CHCH 2 C(CH 3 ) 3 

I 

NHS0 2 CH 3 


-H 


NCH 3 

-C 

N NH 2 


1 


C 


1 " 




577 


-CHCHo— ( W ) 
NHCOOC(CH 3 ) 3 


-H 


NC0CH 3 
1/ 

V 

•C 


1 


C 


Single bond 


20 


c~7 a 


-CHCHo -<H> 
NHS0 2 CH 3 


-H 


NC0CH 3 

-C 

N NH 2 


1 


C 


Single bond 


25 


579 


OH 


-H 


NC0CH 3 

// 

-C 

^NH 2 


1 


C 


Single bond 


30 


580 


-CHCHo—/ \ 

1 \==/ 

NHS0 2 CH 3 


-H 


NC0C.H 3 

-c 

X NH 2 


1 


C 


Single bond 


35 


C Q i 

5o 1 


-CHCH 2 C(CH 3 ) 3 
1 

NHC00C 2 H s 


-H 


NC0CH 3 

-C 

X NH 2 


1 


C 


Single bond 


40 


*J Sj Cm 


-CHCH 2 C(CH 3 ) 3 
1 

NHS0 2 CH 3 


-n 


NCOCH3 

// 

-C 

X NH 2 


1 


c 


Single bond 


45 


583 


-CHCH 2 -(2) 
NHCOOC(CH 3 ) 3 


-H 


NCOCH3 

-C 

X NH 2 


1 


c 





50 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


584 


-chch 2 -^"h^ 

NHS0 2 CH 3 


-H 


NCOCH 3 
// 

-C 

X NH 2 


f 1 


C 




585 


/ — \ 
-CH^Hj) 

OH 


-H 


NCOCH 3 

-C 

N NH 2 


1 


C 




586 


-onon 2 — ^ y 

NHS0 2 CH 3 


-H 


NCOCH3 

ft 
•f 

-C 

X NH 2 


1 


c 




587 


-Onun 2 0^uri3;3 
I 

NHCOOC 2 H 5 


-H 


NCOCH3 

-C 

N NH 2 


1 


c 




588 


-CHCn 2 G(un3)3 
NHS0 2 CH 3 


-H 


NCOCH3 
If 

-C 

X NH 2 


1 


c 




589 


/ — \ 

-chch 2 -(h) 
nhcooc(ch 3 ) 3 


-H 


NCOOCH3 

// 

-C 
N NH 2 


1 


c 


Single bond 


590 


NHS0 2 CH 3 


-H 


NCOOCH3 
ff 
-C 

X NH 2 


1 


c 


Single bond 


591 


-CH^J) 
OH 


-H 


NCOOCH3 

-C 
X NH 2 


1 


c 


Single bond 


592 


-CHCH 2 -^^ 
NHSQ 2 CH 3 


-H 


NCOOCH3 

-C 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound!; 
No. 



593 



-R 



A le J 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-R2 



-H 



-R3 



NCOOCH3 



V NH 2 



Broken line 



Single bond 



594 



596 



597 



598 



599 



600 



601 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



5 g 5 -CHCH 2 -^T) 



I 

NHCOOC(CH 3 ) 3 



CHCH 2 VTT) 



I 

NHSQ 2 CH 3 



-CH 

I 

OH 



-CHCH 2 -<^^ 
NHS0 2 CH 3 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



•CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -^7T) 
NHCOOC(CH 3 ) 3 



,NCOOCH 3 



-H. 



\ 



NH 2 



-H 



,NCOOCH 3 



V NH 2 



-H 



-H 



NCOOCH 3 



V NH 2 



Single bond 



NCOOCH 3 



-C 



V NH 2 



-H 



-H 



// 
-C 



NCOOCH 3 



^NH 2 



NCOOCH 3 



-C 



NH5 



-H 



,NCOOCH 3 



-C 



-H 



NOCOCH 3 



■C 



V NH 2 



Single bond 
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Table 1 (continued) 



5 


Compound 
No. 


fl1 /-OKCH) m .E^\ 

\ / 


-R2 


-R3 


n 


A 


Broken line 




602 


-CHCH 2 -(7?) 


-H 


NOCOCHi 
// 3 

-c 


Y 


C 


Single bond 


10 




NHS0 2 CH 3 




N NH 2 










603 




-H 


NOCOCHt 

•c 


1 


C 


Single bond 


15 




OH 




X NH 2 








604 


-CHCH 2 -^^ 


-H 


NOCOCHi 

-c 


1 


C 


Single bond 


20 




NHSO2CH3 




X NH 2 








605 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H s 


-H 


NOCOCH-j 
// 3 

•C 

N NH 2 


1 


C 


Single bond 


25 


606 


-CHCH 2 C(CH 3 )- 
I 

NHS0 2 CH 3 


-H 


NOCOCHi 

X NH 2 


1 


C 


Single bond 


30 


607 


-CHCH 2 -<2> 
NHCOOC(CH 3 ) 3 


-H 


X NH 2 


1 


c 




35 


608 


-CHCH 2 -^T^> 
NHS0 2 CH 3 


-H 


NOCOCH 3 
X NH 2 


1 


c 




40 


609 


OH 


-H 


NOCOCH 3 
// 

•C 

X NH 2 


1 


c 




45 


610 


-CHCH 2 -^^> 
NHS0 2 CH 3 


-H 


NOCOCH 3 
// 

■C 

N NH 2 


1 


c 





50 
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Table 1 (continued) 



Compound! 
No. 



611 



-R2 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



-R3 



Broken line 



NOCOCH3 
N NH 2 



612 



•CHCH 2 C(CH 3 )3 
I 

NHSO2CH3 



-H 



613 -CHCH 2 h£?> 



// 



NOCOCH3 



S NH 2 



I 

NHCOOC(CH 3 ) 3 



•H 



NOCH3 



Single bond 



614 



615 



616 



617 



-CHCH 2 -(j?> 
NHS0 2 CH 3 



•CH 

I 

OH 



-H 



NOCH3 



-C 



C 



Single bond 



V NH 9 



•H 



NOCH3 



-C 



Single bond 



NH 2 



-CHCH 2 -Q 
NHS0 2 CH 3 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



-H 



-C 



NOCH3 



NH 2 



// 



NOCH 3 



-C 



NH? 



Single bond 



Single bond 



618 



619 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -<2) 
NHCOOC(CH 3 ) 3 



-H 



-H 



NOCH 3 



-C 



NH 2 



NOCH3 



NH5 



Single bond 
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Table 1 (continued) 



Compound 
No. 


. R .(-°-^- R ) 


-R2 


-R3 


n 


A 


Broken line 




-CHCH2 - \H/ 
I N — ' 
NHS0 2 CH 3 


-H 


NOCH3 
// 

N NH 2 


1 


C 




621 


OH 


-H 


NOCH3 
// 

N NH 2 ' 


1 


c 






-CHCH 2 -/~^ 
1 v — ' 
NHSO2CH3 


-H 


NOCH3 
J 

X NH 2 


1 


c 






-CHCH 2 C(CH 3 ) 3 
NHCOOC2H5 


-H 


NOCH3 
N NH 2 


1 


c 




624 


.CHCH 2 C(CH 3 )3 
NHSO2CH3 


-H 


NOCH3 
J 

N NH 2 


1 


c 




625 


-chch 2 -<h) 
nhcooc(ch 3 ) 3 


-H 


N0C0CH 2 OH 
// 

-C 

N NH 2 


1 


c 


Single bond 




^hch 2 -(h) 

NHS0 2 CH 3 


-H 


NOCOCH 2 OH 
// 

-C 

N NH 2 


1 


c 


Single bond 


627 


1 N — ' 

OH 


-H 


NOCOCH 2 OH 

// 

-C 

X NH 2 


1 


c 


Single bond 


628 


-CHCH 2 ^^ 
NHS0 2 CH 3 


-H 


N0C0CH 2 OH 
// 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound 
No. 



629 



-R 



I if 



-R2 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



•R3 



NOCOCH,OH 



Broken line 



Single bond 



630 



631 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-H 



NOCOCH 2 OH 



Single bond 



-CHCHa-^V) 
NHCOOC(CH 3 ) 3 



-H 



NOCOCHjOH 



V NH, 



632 



633 



634 



635 



636 



637 



-CHCH 2 -{jh) 
NHS0 2 CH 3 



OH 



-H 



NHS0 2 CH 3 



-H 



NOCOCH 2 OH 



X NH 2 



// 



NOCOCH 2 OH 



-C 



-H 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



// 



NCCCCH 2 OH 



NH 5 



NOCOCH 2 OH 



•C 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -<2) 
NHCOOC(CH 3 ) 3 



-H 



■H 



NOCOCH 2 OH 



X NH, 



NH 



•NHC 



^NH 2 



Single bond 
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Table 1 (continued) 



Compound 
No. 


. B ,(-°^) 


-R2 


-R3 


n 


A 


Broken tine 


638 


-CHCHo— ( H ; 

nhso 2 ch 3 


LJ 


NH 

// 

-NHC 

N NH 2 ' 


1 


r* 


oingie oona 


639 


-CH-/ H > 

I V- / 

OH 


LJ 

-n 


NH 

// 

-NHC 

X NH 2> 


A 

I 




oingie oona 


640 


-CHCH2 ^ 
NHS0 2 CH 3 


■ t 
-n 


NH 

. J 

-NHC 

X NH 2 


■4 
1 




Single bond 


641 


-CHCH 2 C(CH 3 )3 
1 

NHCOOC 2 H 5 


LJ 

-n 


NH 
// 

-NHC 

X NH 2 


1 


c 


oinyie oona 


642 


-CHCH 2 C{CH 3 ) 3 
1 

NHS0 2 CH 3 


-H 


NH 

// 

-NHC 

N NH 2 


1 


C 


Single bond 


643 


-CHCHo— ( H > 
NHCOOC(CH 3 ) 3 


-H 


NH 
// 

-NHC 

^NH 2 


1 






644 


-CHCH 2 -< H ) 
1 \— ' 
NHS0 2 CH 3 


LJ 

-n 


NH 

// 

-NHC 

^NH 2 


I 







u*tO 


1 v_v 

OH 


-H 


NH 

// 

-NHC 

N NH 2 


1 


c 




646 


•CHCHa-Q . 

NHS0 2 CH 3 


-H 


NH 

// 

-NHC 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound! 
No. 



647 



648 



651 



653 



654 



655 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHSQ 2 CH 3 



649 I -CHCH 2 -/h^ 



NHCOOC(CH 3 ) 3 



650 -CHCH 2 -(j7> 



I 

NHS0 2 CH 3 



-CH 
I 

OH 



652 -CHCH 2 -^^> 



I 

NHS0 2 CH 3 



# 



-R2 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -^H^> 
NHCOOC(CH 3 ) 3 



-R3 



1 -NHC^ 



NH 



-H 



V NH 2 



NH 



Broken line 



-NHC 



// 



\ 



-H 



NH 2 
NCH 3 



-NHC 
\ 



-NHC 



NH 2 
NCH 3 



\ 



NH 5 



-H 



NCH.i 



-NHC 



\ 



-H 



-H 



-H 



NH 2 



-NHC 



NCH 3 



l NH 2 



Single bond 



Single bond 



Single bond 



•NHC 



// 



NCH 3 



L NH 2 



Single bond 



-H 



-NHC 



// 



NCH 3 



\ 



NH 2 



Single bond 



Single bond 



NCH-i 



-NHC 



// 



l NH 2 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


656 


-CHCH 2 -^H^ 
NHS0 2 CH 3 


-H 


NCH 3 

0 

-NHC 

S NH 2 


T 


c 




657 


/ — \ 

-ch^h} 

OH 


-H 


NCH 3 

-NHC 7/ 

X NH 2 


1 


c 




658 


-CHCH 2 -^_J> 
NHSO2CH3 


-H 


^NCH3 

-NHC" 

X NH 2 


1 


c 




659 


-CHCH2C(CH3)3 
1 

NHCOOC2H5 


-H 


NCH 3 

If 

-NHC 

X NH 2 


1 


c 




660 


-CHCH2C(un3)3 
1 

NHSO2CH3 


-H 


NCH 3 

-NHC 

X NH 2 


1 


c 




' 661 


-CHCH 2 -(^Hy 
NHCOOC(CH 3 ) 3 


-H 


NCOCH 3 
// 

-NHC 

X NH 2 


1 


c 


Single bond 


662 


/ — \ 

-chch 2 -(h> 

NHS0 2 CH 3 


•H 


NCOCH 3 
// 

-NHC 

X NH 2 


1 


c 


Single bond 


663 


OH 


-H 


NCOCH 3 

-NHC 

X NH 2 


1 


c 


bingie oona 


664 


-CHCH 2 ^^^ 
NHSO2CH3 


-H 


NCOCH 3 
// 

-NHC 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound I 
No. 



665 



666 



667 



663 



669 



J-O-iCHWE-R 4 ) 



R 5 



-R2 



-R3 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -(77) 
NHCOOC(CH 3 ) 3 



-H 



-H 



NCOCH, 



-NHC 



ft 



NH, 



NCOCH, 



-NHC 



NH, 



-H 



NCOCH, 



Broken line 



•NHC 



^NH, 



-CHCH 2 -<^ 
NHS0 2 CH 3 



-CH 

I 

OH 



-H 



NCOCH3 



-NHC 



NH? 



-H 



NCOCH. 



-NHC 



NH* 



Single bond 



Single bond 



670 



671 



672 



673 



NHSO2CH3 



-CHCH 2 C(CH 3 } 3 
NHCOOC 2 H 5 



-H 



NCOCH-, 



-NHC 



NH, 



-H 



-CHCH 2 C{CH 3 ) 3 
NHSQ 2 CH 3 



-CHCH 2 -H^7?> 
NHCOOC{CH 3 ) 3 



-H 



-H 



// 



NCOCH3 



-NHC 



NH, 



NCOCH, 



-NHC 



// 



V NH, 



NOCOCH, 



-NHC 



NH 5 



Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


674 


-CHCH 2 -^hly> 
NHS0 2 CH 3 


-H 


NOCOCH, 

ff 

-NHC 

N NH 2 


1 


C 


Single bond 


675 


-ch-(h> 

OH 


-H 


^NOCOCH 3 

•NHC 

N NH 2 


1 


C 


Single bond 


676 


NHS02CH3 


-H 


NOCOCH3 
ff 

-NHC 

X NH 2 


1 


c 


Single bond 


677 


-CHCHoC(CH3)3 
1 

NHCOOC 2 H 5 


-H 


NOCOCH 3 

-NHC 

V NH 2 


1 


c 


Single bond 


678 


-CHCH-sCfCH-*)-* 

1 

NHS0 2 CH 3 


-H 


NOCOCH3 

-NHC 

N NH 2 


1 


c 


Single bond 


679 


-CHCH2— ( H > 
NHCOOC(CH 3 ) 3 


-H 


NOCOCH3 
ff 

•NHC 

X NH 2 


1 


c 




680 


-CHCH2-" \ H ) 

NHS02CH3 


-H 


NOCOCH3 
ff 

-NHC 

X NH 2 


1 


c 




681 


-^n~\ n / 

1 

OH 


-H 


NOCOCH3 
// 

•NHC 

X NH 2 


i 
1 






682 


-CHCH 2 -^^ 
NHSO2CH3 


-H 


NOCOCH3 

-NHC 

X NH 2 


1 


c 
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Table 1 (continued) 



Compound 
No. 


. R ,(-°^) 


-R2 


-R3 


n 


A 


Broken line 


683 


-CHCH 2 C(CH 3 ) 3 

1 

NHCOOC 2 H s 


-H 


NOCOCH3 

•NHC 

V NH 2 


1 


C 




684 


-CHCH 2 C(CH 3 ) 3 
1 

NHS0 2 CH 3 


-H 


NOCOCH3 

•NHC 

^NH2 


1 


C 




685 


-CHCH 2 -\ H ) 
NHCOOC(CH 3 ) 3 


-H 


NOCH 3 

-NHC 

X NH 2 


1 


C 


Single bond 


686 


-UrtOn 2 — y n / 
NHS0 2 CH 3 


-H 


NOCH 3 

-NHC^ 
X NH 2 


1 


C 


Single bond 


687 


-ch-(h) 

OH 


-H 


NOCH 3 

-NHC 

X NH 2 


1 


C 


Single bond 


688 


-CHCn 2 — f / 
NHS0 2 CH 3 


-H 


NOCH 3 

-NHC^ 
X NH 2 


1 


C 


Single bond 


689 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H 5 


-H 


NOCH 3 

// 

-NHC 

X NH 2 


1 


C 


Single bond 


690 


-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 


-H 


NOCH 3 

// 

■NHC 

X NH 2 


1 


C 


Single bond 


691 


-CHCH 2 HjV) 
NHCOOC(CH 3 ) 3 


-H 


NOCH 3 

// 

■NHC 

X NH 2 


1 


C 





85 



EP 0 669 317 A1 



Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 




-CHCH 2 -/7T) 
1 N — f 
NHS0 2 CH 3 




N0CH 3 

// 

-NHC 

X NH 2 


1 

1 ; 


c 




coo 


1 W : 

OH 


J-I 


NOCH3 

// 

-NHC 

X NH 2 


1 

1 

1 






694 


-CHCH 2 -/~~\ 

7 42 \ / 

NHSO2CH3 


•n 


NOCH3 

// 

-NHC 

N NH 2 


I 


c 




oyo 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC 2 H 5 


-H 


NOCH3 

// 

-NHC 

X NH 2 


1 
1 


c, 




e rt ^ 
696 


-CHCH 2 C(CH3) 3 
1 

NHS0 2 CH 3 


-n 


NOCH3 

// 

-NHC 

N NH 2 


I 






09 / 


-CHCH 2 — wT) 
NHCOOC(CH 3 ) 3 


*n 


NCOOCH3 
// 

-NHC 

X NH 2 


1 


p 


hnnri 




-CHCH 2 -( r f7) 
NHS0 2 CH 3 


J-l 


NCOOCH3 
// 

-NHC 

N NH 2 


1 
1 


c 


^innlp honrf 


WW 9 


-CH-/TT) 
i N-' 
OH 


-H 


NCOOCH 3 
// 

-NHC 

X NH 2 




C 


Single bond 


700 

V 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NCOOCH, 
// 

•NHC 

N NH 2 


1 


C 


Single bond 
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Table 1 (contin ued) 



Compound 
No. 



701 



702 



/-D-(CH) m -E-R 4 l 



-CHCH 2 C(CH 3 ) 3 
NHCOOC2H5 



-CHCH 2 C(CH 3 ) 3 
I 

NHS0 2 CH 3 



-R2 



-H 



-R3 



NCOOCH, 



•NHC 



-H 



■NHC 



NCOOCH] 



NH, 



Broken line 



Single bond 



Single bond 



703 



704 



705 



706 



707 



-chch 2 h£h) 
nhcooc(ch 3 ) 3 



NCOOCH. 



-H 



-CHCH 2 ^H^> 
NHS0 2 CH 3 



-H 



.wur 



NH, 



// 



NCOOCH 3 



-NHC 



NH ? 



-CH 
I 

OH 



-CHCH 2 -^^ 
NHSO2CH3 



-H 



-H 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



NCOOCH, 



-NHC 



// 



NH, 



// 
-NHC 



NCOOCH3 



NH, 



NCOOCH- 



-NHC 



NH 3 



708 



709 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



NCOOCH, 



-H 



NHC 



NH 9 



NHCOOC(CH 3 ) 3 



-H 



NOCOOCHj 



NHC 



Single bond 



X NH 2 
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Table 1 (continued) 



5 


Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


TO 


710 


•chch 2 -(h^ 
nhso 2 ch 3 


-H 


NOCOOCH3 

•NHC 

X NH» 


1 


C 


Single bond 


75 


711 


-CH^TT) 
OH 


-H 


^NOCOOCHj 

•NHC 

V NH* 


1 


C 


.Single bond 




712 


-CHCH 2 -{^J 
NHSO2CH3 


-H 


ft 

-NHC 

N NH 2 


1 


C 


Single bond 


20 


713 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC 2 H 5 


-H 


NOCOOCH3 
// 

-NHC 

N NH 2 


1 


C 


Single bond 


25 


714 


-CHCH 2 C(CH 3 ) 3 
I 

NHS0 2 CH 3 


-H 


NOCOOCH3 

-NHC 

X NH 2 


1 


C 


Single bond 


3Q 


715 


-CHCH 2 -<2) 
NHCOOC(CH 3 ) 3 


-H 


NOCOOCH3 
// 

•NHC 

N NH, 


1 


C 





35 


716 


-CHCH 2 -^H^> 
NHS0 2 CH 3 


-H 


NOCOOCH3 
ft 

-NHC 

V NH 2 


1 


C 




40 


717 


/ — V 

OH 


-H 


NOCOOCHi 

// 

-NHC 

X NH 2 


1 


C 




45 


718 


-CHCH 2 -^^ 
NHSO2CH3 


-H 


NOCOOCHi 
// 

-NHC 

N NH 7 


1 


c 





50 



88 



EP 0 669 317 A1 



Table 1 (continued) 



Compound || 
No. 



-R^'°' {< f HWE ' R j 



-R2 



-R3 



8roken line 



719 



720 



721 



722 



723 



-CHCH 2 C(CH 3 }3 
NHCOOC 2 H s 



-CHCH 2 C(CH 3 )3 
NHS0 2 CH 3 



-H 



.NOCOOCH, 



•NHC 



■CHCH 2 -^HJ 
NHCOOC(CH 3 ) 3 



-H 



-H 



,NOCOOCHj 



-NHC 



1 C 



NOH 



-NHC 



// 



-chch 2 -^h) 

NHS0 2 CH 3 



-CH 

I 

OH 



-H 



^NH 2 



NOH 



-NHC 



Single bond 



-H 



V NH 2 



NOH 



-NHC 



// 



^NH 2 



Single bond 



Single bond 



724 " CHCH2 ~0 



725 



726 



727 



I 

NHS0 2 CH 3 



NOH 



-NHC 



// 



V NH 2 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-H 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



NOH 



-NHC 



NHo 



h 2 -/h\ 



-CHCH 2 - ^ 
NHCOOC(CH 3 ) 3 



•H 



NOH 



-NHC 



V NH 2 



NOH 



-NHC 



k NH 2 



Single bond 



Single bond 



Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


728 


-CHCH2-K H > 
NHS0 2 CH 3 


-H 


NOH 

V 

-NHC 

X NH 2 


i 


C 





729 


/ — V 

-ch^h) 

OH 


-H 


NOH 

ft 

-NHC 

N NH 2 


1 


C 




730 


NHSO2CH3 


•H 


NOH 

it 

-NHC ' 

N NH 2 


1 


c 




731 


-CHCH2C(CH3)3 
1 

NHCOOC2H5 


-H 


NOH 

// 

-NHC 

X NH 2 


1 


c 




732 


-CHCH2C(CH3)3 
1 

NHSO2CH3 


-H 


NOH 

// 

-NHC 

X NH 2 


1 


c 




733 


/ — \ 

-CHCH2— \Hy 
NHCOOC(CH 3 ) 3 


-H 


liwvwvnjwn 

N NH, 


1 


c 


Single bond 


734 


/ — \ 

■chch 2 -\h) 

NHS0 2 CH 3 


-H 


NOCOCHjOH 

-NHC^ 
N NH 2 


1 


c 


Single bond 


735 


-ch^h) 

OH 


-H 


NOCOCH2OH 
// 

-NHC 

^NH 2 


1 


c 


Single bond 


736 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


NOCOCHjOH 

-NHC 

X NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound 

No. 



737 



-R 



,/-D-(CH) m -E-R 4 > 



-CHCH 2 C(CH 3 )3 
NHCOOC 2 H 5 



-R2 



-H 



-R3 



( NOCOCHjOH 



■NHC 



NH, 



Broken line 



1 C 



Single bond 



738 



739 



740 



741 



742 



743 



744 



745 



-CHCH 2 C(CH 3 } 3 
NHS0 2 CH 3 



-CHCH 2 -(j7) 
NHCOOC(CH 3 ) 3 



-CHCH 2 -<2) 
NHS0 2 CH 3 



-CH 
I 

OH 



NHS0 2 CH 3 



•CHCH 2 C(CH 3 ) 3 
NHCOOC^Hs 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



NHS0 2 CH 3 



-H 



•NHC 



NOCOCHjOH 



X NH 2 



-H 



-H 



-H 



-H 



// 

-NHC 

V 



NOCOCH20K 



NH 2 



Single bond 



NHC 



NOCOCH 2 OH 



% NH, 



NOCOCHtOH 



NHC 

\ 



NH 2 



// 
NHC 
\ 



NOCOCH 2 OH 



NH 2 



-H 



// 

-NHC 



NOCOCHjOH 



NHj 



-H 



-H 



NOCOCHjOH 



■NHC 



NH 2 



-NH 2 



Single bond 
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Table 1 (continued) 



5 


^ornpouriu 
No. 


-r 1 ( i J 


-R2 


-R3 


"n 


A 


Broken line 


10 


746 


-CHCH 2 -/7T) 

nhso 2 ch 3 


•H 


-NH 2 


.1 


C 


Single bond 


747 


-chch 2 -(h) 

NHCOOC2H5 


-H 


-NH 2 


1 


C 


Single bond 


IS 


748 


-chch 2 -(h) 
nhcooch(ch 3 ) 2 


-H 


-NH 2 


1 


c 


Single bond 


20 


749 


-CHCH 2 -/TT) 
1 N — ' 
NHCOOC<CH 3 ) 3 


-H 


-NH 2 


1 


c 


Single bond 


25 


7*50 


OH 


-H 


-NH 2 


1 


c 


Single bond 


30 


7^ 1 


-CHCH 2 -^~"\ 

1 

NHS0 2 CH 3 


-H 


-NH 2 


1 


c 


Single bond 


35 


752 


-CHCH 2 -Q 
NHC00C 2 H s 


-H 


-NH 2 


1 


c 


Single bond 


40 


753 


-CHCH 2 -^^ 
NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


1 


c 


Single bond 



45 



50 



92 
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Table 1 (continued) 



Compount 
No. 




-R2 


-R3 


n 


A Broken line 


754 


-CHCH 2 -h^^ 
NHCOOC(CH 3 ) 3 


-H 


-NH 2 


1 


C Single bond 


755 


-chch 2 hQ 


-H 


-NH 2 


1 


C Single bond 


756 


<r-Q 

OH 


-H 


-NH 2 


1 ( 


3 Single bond 


757 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


-H 


-NH 2 


1 ( 


3 Single bond 


758 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


1 C 


' Single bond 


759 


NHS0 2 CH 3 


-H 


-NH 2 


1 C 




760 


-CHCH 2 -Q> 
NHS0 2 CH 3 1 


-H 


-NH 2 


1 c 




761 


-chch 2 -<^h} 

NHCOOC 2 H 5 


-H 


-NH 2 


1 c 




762 


NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


1 c 
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Table 1 (continued) 



5 


Compound 
No. 




-R2 


-R3 


ri 


A 


Broken tine 


70 


763 


-chch 2 -(h) 
nhcooch(ch 3 ) 2 


-H 


-NH 2 


1 


C 






764 


NHCOOC(CH 3 ) 3 


-H 


-NH 2 


1 


C 




15 


765 


/—\ 
NHCOOC(CH 3 ) 3 


-H 


-NH 2 


1 


C 




20 


766 


NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


1 


C 




25 


767 


-ch^h] 
nhcooc(ch 3 ) 3 


-H 


-NH 2 


1 


C 




30 


768 


OH 


-H 


-NH 2 


1 


C 






769 




-H 


-NH 2 


1 


C 




35 


770 


-<CH 2 ) 3 ^3 


-H 


-NH 2 


1 


c 




40 


771 


-CH 2 OCH 2 -^^ 


-H 


-NH 2 


1 


c 





50 



94 




45 



50 



95 
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Table 1 (continued) 



Compound 
No. 


./-chchwe-rA 

*{ ) 


-R2 


-R3 


n 


A 


Broken line 


780 


NHCOOC 2 H g 


-H 


-NH 2 


1 


C 




781 


-CHCH 2 -^^ 
NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


1 


C 


- 


782 


-CHCH 2 -^~^ 
NHCOOC(CH 3 ) 3 


-H 


-NH 2 


1 


c 




783 


OH 


-H 


-NH 2 


1 


c 




784 


OCOC^Hs 


-H 


-NH 2 


1 


c 




785 


-CHCH 2 -^^ 
OCOOC 2 H 5 


-H 


-NH 2 


1 


c 




786 


-CHCH 2 -^^ 
OCONHCH3 


-H 


-NH 2 


1 


c 




787 


-CHCH 2 -^^ 
OCONHCH 2 CH=CH 2 


-H 


-NH 2 


1 


c 




788 


-CHCH 2 C(CH 3 ) 3 
I 

NHS0 2 CH 3 


-H 


-NH 2 


1 


c 
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to 



rs 



20 



25 
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35 



40 



Table 1 (continued) 



Compound | 
No. 



789 



790 



791 



792 



793 



794 



795 



796 



797 



798 



-CH(CH 2 ) 2 SCH 3 
NHS0 2 CH 3 



-CH(CH2)3CH3 
NHS0 2 CH 3 



-CH(CH 2 ) 4 CH 3 
NHS0 2 CH 2 COOH 



-CH(CH 2 ) 2 COOH 
NHS0 2 -^^ 



-CHC(SCH 3 )(CH 3 ) 2 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



•CHCH 2 CH(C 2 H 5 ) 2 
NHCOOC 2 H 5 



-CH(CH 2 ) 4 CH 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



-CHCH 2 CH(C 2 H S ) 2 
NHCOOCH(CH 3 ) 2 



-R2 



-R3 



Broken line 



-H 



-NH 2 



-H 



-H 



-NH 2 



-NH 2 



-H 



-NH, 



-H 



-H 



-NH, 



-NH 2 



-H 



-H 



-NH 2 



-NH 2 



-H 



-H 



-NH, 



-NH, 



45 



so 



55 



97 
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Table 1 (continued) 



Compound 
No. 



1 /-0-(CH) m -E-R 4 > 



-R2 



-R3 



Broken line 



799 



-CHCH 2 C(CH 3 ) 3 
NHCOOC(CH 3 ) 3 



-H 



-NH 2 



10 



800 



•CHCH 2 CH(C 2 H 5 ) 2 
NHCOOC(CH 3 ) 3 



-H 



-NH 2 



1S 



801 



802 



-CH(CH 2 ) 2 SCH 3 
NHCOOC(CH 3 ) 3 



-H 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH 2 



-H 



-NH 2 



-NH 2 



20 



25 



803 



804 



-CHCH 2 C(CH 3 ) 3 
I 

OH 



-H 



-NH 2 



-CHCH 2 C(CH 3 ) 3 
I 

OCOOC 2 H 5 



-H 



-NH 2 



30 



35 



40 



805 



806 



807 



808 



-CHCH 2 CH(CH 3 ) 2 
I 

NHS0 2 CH 3 



-CHCH(CH 3 ) 2 
I 

NHS0 2 CH 3 



-CHC(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 SC(CH 3 ) 3 
I 

NHS0 2 CH 3 



-H 



-H 



-H 



-H 



-NH 2 



-NH 2 



-NH 2 



-NH 2 



AS 



so 



55 



98 
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Table t (continued) 



10 



15 



20 



25 



30 



35 



40 




45 



SO 



55 



99 



EP 0 669 317 A1 



i aoie i icon 

Compound 
No. 




-R2 


-R3 


n ' 


A 


Broken line 


818 


-CHCH 2 -^H^ 
NHCOOC(CH 3 )3 


-H 


-NH 2 


2 


C 


Single bond 


819 


-CH^h) ; 
OH 


-H 


-NH 2 


2 


C 


Single bond 


820 


/l \ 

-CHCH 2 -^) 
NH50 2 CH 3 


-H 


-NH 2 


2 


° 


Single bond 


821 


NHCOOC2H5 


-H 


-NH 2 


2 


C 


Single bond 


822 


-CHCHa-L) 
NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


2 


C 


Single bond 


823 


-CHCH 2 -^^ 
NHCOOC(CH 3 ) 3 


-H 


-NH 2 


2 


c 


Single bond 


824 


OCOOC 2 H s 


-H 


-NH 2 


2 


c 


Single bond 


825 


OH 


-H 


-NH 2 


2 


c 


Single bond 


826 


-CHCH 2 C(CH 3 ) 3 

1 

NHCOOC 2 H 5 


-H 


-NH 2 


2 


c 


Single bond 
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Table 1 (continued) 



c °T und j .R^' D " (< f HWE - R4 J 


-R2 


-R3 n 


A Broken line I 


827 


J NHCOOCH(CH 3 ) 2 


-H 


-NH 2 2 


C Single bond 


828 


/ — V 

-ch^h) 

NHS0 2 CH 3 


-H 


-NH 2 2 


C 

\ | 


829 


-CHCH 2 -<V> 
J NHS0 2 CH 3 


-H 


-NH 2 2 


C 


830 


II / — V 

-chch 2 -(h) 

NHCOOC 2 H 5 


-H 


•NH 2 2 


C 


831 


If / \ 

■CHCHz-^HJ 
NHCOOCH(CH 3 ) 2 


-H 


"" 

-NH 2 2 


c 


832 


II / \ 

-CHCH 2 -^) 
NHCOOC(CH 3 ) 3 


-H 


-NH 2 2 


c I 


aoo 


, vl/ 

OH 


•H 


-NH 2 2 


c 


834 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


•NH 2 2 




835 


-CHCH 2 -^Q> 
NHC00C 2 H S 


-H 


-NH 2 2 I 


Q I 
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EP 0 669 317 A1 



Table 1 (continued) 



Compound 
No. 


, /-D-(CH) m -E-R 4 \ 

- B l k ) 


-R2 


-R3 


n 


A 


Broken line 


836 


NHCOOCH(CH 3 ) 2 


-H 


-NH 2 


2 


C 




837 


-CHCH 2 ^Q 
NHCOOC(CH 3 )3 


-H 


-NH 2 


2 


C 


- 


838 


OCOOC 2 H 5 


Li 

~\ 1 


.l\]H„ 

■ •■ •« 


2 


r. 


+ 


939 

SJ W J 


OH 


-H 


-NH 2 


2 


C 




840 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC 2 H 5 


-H 


-NH 2 


2 


C 




841 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOCH(CH 3 } 2 


-H 


-NH 2 


2 


c 




842 


NHS0 2 CH 3 


-CH 3 


-NH 2 


1 


c 


Single bond 


843 


-CHCH 2 -(^ 
NHS0 2 CH 3 


-CH3. 


-NH 2 


1 


c 


Single bond 


844 


-CHCH 2 -(^T?) 
NHCOOC 2 Hg 


-CH 3 


-NH 2 


1 


c 


Single bond 
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Table 1 (continued) 



Compound || 
No. 



-D-(CH) m -E-fl 4, \ 



-R2 



-R3 



845 -CHCH 2 -^H^ 



NHCOOCH(CH 3 ) 2 



-CH, 



-NH, 



Broken line 



Single bond 



846 



-CHCH 2 -<^7) 
NHCOOC(CH 3 ) 3 



-CH3. 



-NH 2 



Single bond 



847 



848 



849 



850 



851 



852 



-CH 

1 

OH 



-ch 3 



-NH 2 



■CHCH2-0 

NHS0 2 CH 3 



■CH 3 



-CHCH 2 ^) 
NHCOOC 2 H 5 



-CHCH 2 -Q 
NHCOOCH(CH 3 ) 2 



=<3 



-CH-: 



-CH, 



-CHCH 2 - 
NHCOOC(CH 3 ) 3 



-CHCH 2 -Q 

OCOOC 2 H 5 



-CH 3 



-NH 2 



-NH 2 



-NHo 



-NH 2 



-CH 3 



-NH 2 



Single bond 



Single bond 



Single bond 



C Single bond 



Single bond 



Single bond 
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Compound 
No. 


-(• o - ( r E i 


-R2 


• -R3 


n 


•A 


Broken line 


853 


r-O 

OH 


-CH 3 


-NH 2 


1 


C 


Single bond 


854 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC 2 H S; 


-CH 3 


■NH 2 


1 


C 


Single bond 


855 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


1 


C 


Single bond 


856 


/ — V 

-ch^h) 

NHS0 2 CH 3 


-CH 3 


-NH 2 


1 


C 




857 


-CHCH 2 -^J-y 
NHS0 2 CH 3 


-CH 3 


-NH 2 


1 


C 




858 


/ — V 

-CHCH2-O-O 
NHCOOC 2 H 5 


-CH 3 


-NH 2 


1 


C 




859 


-CHCH 2 -(|-iy 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


1 


C 




860 


-CHCH 2 -OH> 
NHCOOC(CH 3 ) 3 


-CH 3 


-NH 2 


1 


C 




861 


-CH^Tj) 
OH 


-CH 3 


-NH 2 


1 


C 
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Table 1 (continued) 



Compound j 
No. 



,,/-D-(CH) ra -E-R^ 



-R2 



•R3 



A Broken line 



862 



-CHCH 2 -h^^ 
NHS0 2 CH 3 



-CH 3 



•NH 2 



863 



864 



865 



867 



868 



869 



870 



NHCOOC 2 H 5 



-CHCH 2 -^^ 
NHCOOCH(CH 3 ) 2 



-CHCH 2 -^^ 
NHCOOC(CH 3 ) 3 



866 -CHCH 2 ^Q 



I 

OCOOC 2 H 5 



r-O 

OH 



•CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



■ch-(h) 
NHS02CH3 



-CH 3 



-CH 3 



-CH 3 



-NH 2 



-NH 2 1 c 



-CH 3 



-NH? 



-NH 2 



-CH 3 



-NH 2 



-CH, 



-CH 3 



-NH 2 



-NH 2 



-CH 3 



-NH 2 



Single bond 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


871 


-CHCH 2 -(^> 
NHSO2CH3 


-CH 3 


-NH 2 


2 


C 


Single bond 


872 


-CHCH 2 -<2> 
NHCOOC2H5 


-CH 3 


-NH 2 


2 


C 


Single bond 


873 


-CHCH 2 -(Tr> 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


2 


C 


Single bond 


874 


-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 


-CH 3 


-NH 2 


2 


C 


Single bond 


875 


OH 


-CH 3 


-NH 2 


2 


C 


Single bond 


876 


NHS0 2 CH 3 


-CH 3 


-NH 2 


2 


c 


Single bond 


877 


-CHCH 2 -^^ 
NHCOOC 2 H 5 


-CH 3 


-NH 2 


2 


c 


Single bond 


878 


-CHCH 2 -^^ 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


2 


c 


Single bond 
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Table 1 (continued) 




NHCOOCH(CH 3 ) 2 
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Table 1 (continued) 



Compound 
No. 


. R .(-°-<^--') 


-R2 


-R3 


n 


A 


Broken line 


888 


-CHCH 2 -^Hy> 
NHCOOC(CH 3 ) 3 


-CH 3 


-NH 2 


2 


C 





889 


-CH-0, 
OH 


-CH 3 


-NH 2 


2 


c 





890 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-CH 3 


-NH 2 


2 


c 





891 


-CHCH 2 -^^ 
NHCOOC 2 H 5 


-CH 3 


-NH 2 


2 


c 




892 


-CHCH 2 -^^ 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


2 


c 




893 


-CHCH2-Q 
NHCOOC(CH 3 ) 3 


-CH 3 


-NH 2 


2 


c 




894 


-CHCH 2 -^) 
OCOOC 2 H 5 


-CH 3 


-NH 2 


2 


c 




895 


OH 


-CH 3 


-NH 2 


2 


c 




896 


-CHCH 2 C(CH 3 ) 3 
i 

NHCOOC 2 H 5 


-CH 3 


-NH 2 


2 


c 
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Table 1 (continued) 



Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


897 


-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 


-CH 3 


-NH 2 


2 


C 





898 


-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 


-H 


-NHCH 3 


1 


C 


Single bond 


899 


-chch 2 -(^h) 

NHS0 2 CH 3 


-H 


-NHCH 3 


1 


c 


Single bond 


900 


-CH^> 
OH 


-H 


-NHCH3 


1 


c 


Single bond 


901 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


-NHCH 3 


1 


c 


Single bond 


902 


-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC 2 H 5 


-H 


•NKCH3 


1 


c 


Single bond 


903 


-CHCH 2 C(CH 3 ) 3 
I 

NHS0 2 CH 3 


-H 


-NHCH 3 


1 


c 


Single bond 


904 


•CHCH 2 -^7T) 
NHCOOC(CH 3 ) 3 


-H 


-NHCH 3 


1 


c 




905 


•CHCH 2 -^) 
NHS0 2 CH 3 


-H 


-NHCH 3 


1 


c 
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Table 1 (continued) 



Compound 
No. 


. /-0-(CH) m -E-R 4 \ 

* { It ) 


-R2 


-R3 


rv 


A 


Broken line 


906 


OH 


-H 


-NHCH 3 


1 


C 


. 


907 


-CHCH 2 ~ \_/ 
NHS0 2 CH 3 : 


-H 


-NHCH 3 


1 


C 




908 


-CHCH 2 C(CH 3 )3 
1 

NHCOOC 2 H 5 


-H 


-NHCH 3 


1 


C 




909 


n u n 2 ^ n 3^3 

1 

NHS0 2 CH 3 


-H 


-NHCH 3 


1 


C 




910 


-CHCH2— (H> 
NHCOOC(CH 3 ) 3 


-H 


-NHC2H5 


1 


C 


Single bond 


91 1 


-chch 2 -<h) 

NHS0 2 CH 3 


-H 


-NH^Hs 


1 


C 


Single bond 


912 


/ — \ 

-ch^h) 

OH 


-H 


-NHC 2 H 5 


1 


C 


Single bond 


913 


// — \ 

-CHCH 2 -^) 
NHS0 2 CH 3 


-H 


-NHC 2 H 5 


1 


C 


Single bond 


914 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H 5 


-H 


-NHC2H 5 


1 


c 


Single bond 
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Table 1 (continued) 



Compound 
No. 



915 



916 



917 



918 



919 



920 



921 



922 



923 



. Rl f-D-(CH) m -E-R^ 

-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 

-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 



-CHCH 2 -(2) 
NHSO2CH3 



-CH 

I 

OH 



-CHCH 2 -f 
NHS0 2 CH 3 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H s 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



•CHCH 2 -^) 
NHCOOC(CH 3 ) 3 



•chch 2 -hQ> 

NHS0 2 CH 3 



-R2 



-H 



-H 



-R3 
-NHC^Hs 

-NHC^Hs 



-H 



•H 



-H 



•NHC^Hg 



-NHC^s 



Broken line 



Single bond 



-NHC2H 5 



-H 



-H 



-NHC2H5 



-NHC2H 5 



-H 



-NHCOCHi 



-H 



-NHCOCH 3 



Single bond 



Single bond 
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Table 1 (continued) 



Compound 
No. 


/-D-{CH) m -E-R 4 \ 

• R l ^ ) 


-R2 


-R3 


n 


A 


Broken line 


924 


OH 


-H 


-NHCOCH 3 


1 


C 


Single bond 


925 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


-NHCOCH 3 


1 


C 


Single bond 


926 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H 5 


-H 


-NHCOCH 3 


1 


c 


Single bond 


927 


-CHCH 2 C(CH 3 )3 
1 

NHS0 2 CH 3 


-H 


-NHCOCH 3 


1 


c 


Single bond 


928 


-CHCH 2 -<2> 
NHCOOC(CH 3 ) 3 


-H 


-NHCOCH 3 


1 


c 




929 


-CHCH 2 -(j7> 
NHS0 2 CH 3 


-H 


-NHCOCH 3 


1 


c 




930 


-CH-0 
OH 


-H 


-NHCOCH3 


1 


c 




931 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


-NHCOCH 3 


1 


c 




932 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H 5 


-H 


-NHCOCH3 


1 


c 
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Table 1 (continued) 



Compound |j 
No. 



933 



936 



937 



938 



939 



940 



941 



/-D-(CH) m -E-R 4 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



934 -CHCH 2 -<JH^ 



I 

NHCOOC(CH 3 ) 3 



935 -CHCH 2 -^J?> 



I 

NHSOoCH, 



-CH 

I 

OH 



-CHCH 2 -hQ> 
NHS0 2 CH 3 



-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 



-CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 



-chch 2 -(h} 

NHS0 2 CH 3 



R2 -R3 



-H 



•H 



-H 



-NHCOCH 3 



-NHCOOCH-. 



Broken line 



-NHCOOCH< 



-H 



-H 



-NHCOOCH 3 



-NHCOOCH 3 



-H 



■H 



-NHCOOCH-, 



Single bond 



Single bond 



Single bond 



-NHCOOCH 3 



-H 



-H 



Single bond 



Single bond 



Single bond 



-NHCOOCH 3 



■NHCOOCH 3 
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Table 1 (continued) 



Compound 
No. 


. Rl (-0-(CH, m - E ^ 


•R2 


-R3 


n 


A 


Broken line 


942 


OH 


-H 


•NHCOOCH 3 


1 


C 





943 


-CHCH 2 -^^ 
NnoU2^n3 


-H 


-NHCOOCH3 


1 


C 




944 


-CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


-H 


-NHCOOCH 3 


1 


C 




945 


-CHCH2C(CH3)3 
1 

NHS0 2 CH 3 


-H 


-NHCOOCH 3 


1 


C 




946 


-CHCH 2 -^I7) 
NHC00C(CH 3 ) 3 


-H 


-NHCOOCJCHJj 


1 


c 


Single bond 


947 


-CHCH 2 -<^> 
NHS0 2 CH 3 


-H 


-NHCOOC(CHJ, 


1 


c 


Single bond 


948 


OH 


-H 


•NHCOOC(CH 3 h 


1 


c 


Single bond 


949 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


-NHCOOC(CH 5 h 


1 


c 


Single bond 


950 


-CHCH 2 C(CH 3 ) 3 
1 

NHCOOC 2 H 5 


-H 


-NHCOOQCHJj 


1 


c 


Single bond 
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Table 1 (continued) 



Compound /-D-(CH) m -E-R 4 \ 


-R2 


-R3 


n 


A 'Broken line 


951 I -CHCH 2 C(CH 3 ) 3 
NHS0 2 CH 3 


-H 


-NHCOOC(CHri, 


1 


C Single bond 


952 -CHCH 2 -^H^ 
NHCOOC(CH 3 ) 3 


-H 


-NHCOOqCHJ, 


1 


C 


953 -CHCH 2 -(V) 
. .. I NHS0 2 CH 3 


-H 


-NHCOOQCHj), 


1 1 




954 -CH-^h) 
OH 


-H 


-NHCOOqCHjfa 


1 ( 




955 " C f HCH 2^0 
NHS0 2 CH 3 


-H 


•NHCOOC(CH,)3 


1 C 




956 -CHCH 2 C(CH 3 ) 3 
NHCOOC 2 H 5 


-H 


-NHCOOQCHih 


1 C 




957 


-CHCH 2 C(CH 3 ) 3 
J NHS0 2 CH 3 


-H 


-NHCCOqCHjk 


1 C 




958 


-chch 2 -^h) 
nhcooc(ch 3 ) 3 


-H 


CH, 
NHCH^ Q > 0 


1 C 


Single bond 


959 


-chch 2 -<^h) 

NHS0 2 CH 3 


-H 

-i 


CH, 

NHCH ^o^o 


1 c 


Single bond 
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Table 1 (continued) 



Compounc 
No. 




-R2 


-R3 


n 


A 


Broken line 


960 


OH 


-H 


CHj 

-NHCH,-( 0 > 0 


1 


C 


Single bond 


961 


-CHCH 2 -^^ 
NHS0 2 CH 3 


-H 


CHj 

VO 
^HCH^ 0 > 0 


1 


c 


Single bond 


962 


-CHCH 2 C(CH 3 ) 3 
NHC00C 2 H 5 


-H 


% 
-NHCH^^q 


1 


0 


Single bond 


963 


-CHCH 2 C(CH 3 )3 
NHS0 2 CH 3 


-H 


CHj 

-NHCH^ Q A 0 


1 


c 


Single bond 


964 


-CHCH 2 -^^ 
NHCOOC(CH 3 ) 3 


-H 


CHj 

VO 
-NHCH 2 ^ 0 


1 


c 




965 


-CHCH 2 -(j7) 
NHS0 2 CH 3 


-H 


CHj 

-NHCH 2 ^ X Q 


1 


c 




966 


OH 


-H 


CH, 

vb 

•NHCH^^q 


1 


c 




967 


-CHCH 2 ^C> 
NHS0 2 CH 3 


-H 


CH 3 
MHCH a -£ o > 0 


1 


c 




Table 1 (continued) 


Compound 
No. 




-R2 


-R3 


n 


A 


Broken line 


968 


-CHCH 2 C(CH 3 ) 3 
NHC00C 2 H 5 


-H 


CH, 
VO 
-NHCH 2 -( o > 0 


1 


C 




969 


-CHCH 2 C(CH 3 ) 3 
1 

NHS0 2 C 2 H 5 


-H 


C vb 

■NHCH 2 ^ 0 


1 


C 
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Table 1 (continued) 



Compound 

No. 



970 



971 



972 



7-0-(CH) m -E-fl 4 ) 

[ h* J 



-R2 



CHCH 2 0-^^-COOH 



I 

NHS0 2 CH 3 



-CHCH 2 -^^-OCH 2 COOC 2 H s 



I 

NHS0 2 CH 3 



-H 



-R3 



Broken line 



NH 



NH 2 



-H 



-CHCH 2 -^^ 
NHCOOC 2 H 5 



-H 



NH 



-C 



V NH 2 



NH 



V NH 2 



1 C 



Single bond 



Single bond 



Single bond 



973 



-CH(CH 2 ) 4 CH 3 
I 

NHSO2CH3 



NH 



-H 



// 



NH 2 



974 



-CHCH 2 0-^^ 
NHS0 2 CH 3 CH 2 COOH 



975 



-CHCH 2 0-h^^-CH 2 COOH 
NHS0 2 CH 3 



-H 



NH 



// 



NH 2 



NH 



Single bond 



1 C 



V NH 2 



Single bond 



Single bond 



976 



-CH(CH 2 ) 4 CH 3 
NHS0 2 CH 2 COOC 2 H s 



-H 



977 



978 



979 



NH 



•C 



V NH 2 



-CHCH 2 OC(CH 3 ) 2 C 2 H s 
NHCOOCH(CH 3 ) 2 



-H 



-CHCH 2 OC(CH 3 ) 2 C 2 H 5 
NHC00C 2 H S 



-H 



-CHCH 2 OC(C 2 H 5 ) 2 CH 3 
NHCOOCH(CH 3 ) 2 



NH 



-C 



V NH 2 



NH 



-C 



V NH 2 



-H 



NH 



-C 



NH 2 



Single bond 
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Table 1 (continued) 



Compound 
No. 



980 



-R 



J-O-iCHWE-R*) 



-CHCH 2 SC(CH 3 ) 3 
i 

NHCOOC2HS 



-R2 



-H 



-R3 



NH 



-C 



'NH 2 



Broken line 



981 



C v H X 



NH 



-CHCH 2 0 
NHCOOCH(CH 3 ) 2 



-H 



-C 



// 



V NH 2 



982 



983 



984 



935 



986 



987 



988 



989 



-CHCH(CH 3 )OC(CH 3 ) 3 

I 

Nric;uuCn(CH 3 )a 



-H 



NH 
// 

X NH 2 



-CHC(CH 3 ) 2 SCH(CH 3 ) 2 
I 

NHCOOC 2 H s 



NH 



-H 



-C 



'NH 2 



-CHCH 2 -Y^ 
NHCOOCH 2 COOC 2 H s 



NOH 



-H 



-C 



// 



Single bond 



V NH 2 



NHCOOC 2 H 5 



NOH 



-H 



Single bond 



V NH 2 



NOH 



NHCOOC 2 H 5 



-H 



// 



Single bond 



V NH 2 



NHCOOC 2 H s 



NOH 



-H 



// 



Single bond 



^NH 2 



NHCOOCH 2 -^^ 



NOH 



-H 



Single bond 



NH 2 



-CHCH 2 C(CH 3 ) 3 
I 

NHCOOC(CH 3 ) 3 



NOH 



-H 



Single bond 



'NH 2 
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Table 1 (continued) 



Compound 
No. 



990 



991 



992 



993 



994 



9S5 



996 



997 



998 



999 



.CHCH 2 ^G) 
NHCON(CH 3 ) 2 



-CHCH 2 COOC(CH 3 ) 3 
NHCOOCH 2 -^^ 



-CHCH 2 OH 
I 

NHCOOC(CH 3 ) 3 



-CHCH(CH 3 )OC(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



OCOCH 3 



-CHCH 2 0-V} 
NHCOOCH(CH 3 ) 3 



-CHCH 2 OC(CH 3 ) 3 
NHCOOC 2 H 5 



-CHCH 2 CH(CH 3 ) 2 
OH 



-R2 



-R3 



broken line 



•H 



-H 



NOH 



Single bond 



X NH 2 



NOH 



Single bond 



-H 



•H 



V NH 2 



NOH 



// 



V NH 2 



NOH 



-C 



// 



V NH 2 



-H 



NOH 
// 

X NH 2 



-H 



-H 



NOH 



// 



NOCOOCH, 



X NH 2 



NOC0OC 2 K 



2 n 5 



-CHCH 2 OC(CH 3 ) 3 
I 

NHCOOC 2 H 5 



-CHCH 2 OC(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



-H 



-H 



NOCOCH, 



NH, 



NOCOOCH 3 
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Table 1 (continued) 



Compound 
No. 



-R 



V-DKCHJm-E-R^ 



-i=|2 



-R3 



Broken line 



1000 



-CHCH 2 C(CH 3 )3 
I 

NHS0 2 CH 3 



-H 



NCOOCjHj 



Single bond 



1001 



NHS0 2 CH 3 



-H 



NCOOCHj 



Single bond 



1002 



-CHCH 2 -^^-OCH 3 



-H 



-NH 2 



NHSOoCH^ 



1003 



-CHCH 2 OC(CH 3 ) 3 
I 

NHCOOC 2 H 5 



-H 



-NH 2 



1004 



NHcooc 2 H 5 



-H 



CH, 



1005 



-CHCH 2 C(CH 3 ) 3 
NHCOOCH(CH 3 ) 2 



-H 



1006 



NHS0 2 CH 3 



-H 



-NHCH 2 ^ o > 0 



35 



Hereinafter, the production process for the compounds of the present invention will be explained. 

The compounds of the present invention can be produced through any combination of reactions 
suitable for the objective compounds. Typical reaction schemes will be shown below, but they should not 
be construed to be limiting the scope of the present invention. 



40 



45 



50 
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wherein R\ R 2 , R2S, n and broken line are as defined above; Q is an amino-protecting group, such as 
benzyloxycarbonyl group, tertiary butyloxycarbonyf group, etc.; Z is a leaving group such as halogen atom, 
methanesulfonyloxy group, toluenesulfonyloxy group, trifluoromethylsulfonyloxy group, acetaxy (acetyloxy) 
group, etc.; R 27 , R 23 and R 29 indicate a specific substituent contained in R 25 and R 2S ; R 27 is a Ci-C 6 alkyl 
group, a C 2 -C 7 acyl group or a C 2 -C? alkoxycarbonyl group; R 28 is a Ct-Cs alkyl group, a C 2 -C 7 acyl 
group, a C2-C7 alkoxycarbonyl group or a C2-C7 hydroxyalkylcarbonyl group; R 29 is a Ct-Cs alkyl group, a 
C2-C7 acyl group, a C2-C7 alkoxycarbonyl group or 5-C1-C3 alkyl- 1 .3-dioxoi-2-on-4-ylmethyf group. 

In the above reaction schemes, a known method for synthesizing amide can be used for synthesizing 
the compounds (IV). (VI). (XII). (XIV). (XIX) and (XXI). There are vrious conventional methods, for example, a 
method using dehydrating agents such as dicyclohexylcarbodiimide. l-ethyl-3-(dimethylaminopropyi)- 
carbodiimide, carbonyldiimidazole, etc.. azido method, acid halide method, acid anhydride method, active 
ester method and the fike.(e.q.. see. "JIKKEN KAGAKU KOZA, 22. YUKI-GOSEI IV". pp. 259 - (1992), ed. 
"JAPAN Chemical Society", 4th. edition, published by Maruzen). The reaction is conducted under cooling 
or heating (or at room temperature) using an inert solvent such as tetrahydrofuran. diethyl ether, dich- 
loromethane, etc. in a conventional manner. In the above schemes, the compounds (V), (XIII), (XV) and (XX) 
can be synthesized by deprotection according to a method known in the peptide chemistry (e.g. see "The 
Principle and Experimental Procedures of Peptide Synthesis" written by Nobuo IZUMIYA et a!., published 
by Maruzen}. 

Further, the compound (VII) is synthesized by reacting imidate, which is obtained by reacting the 
compound (V!) with alcohol and an inorganic acid such as hydrochloric acid, with ammonia or an 
ammonium sait; or by reacting a thioamide compound, which is obtained by reacting the compound (VI) 
with hydrogen sulfide in the presence of an organic base such as triethyiamine, pyridine, etc., with a lower 
alkylhalogen compound such as methyl iodide, etc., followed by reacting the resulting thioimidate com- 
pound with ammonia or an ammonium salt. Further, the compound (IX) is synthesized by reacting the 
compound (VI) with hydroxyiamine or acid adduct thereof in a suitable solvent such as water, alcohol, 
tetrahydrofuran, etc. at room temperature or under heating. 

Further, the compounds (VIII), (X) and (XVI) are synthesized by reacting the compounds (VII), (IX) and 
(XV) with R 27 -Z, R 23 -Z or R 29 -Z in an inert solvent such as tetrahydrofuran. ether, dichloromethane, etc. in 
the presence of an organic or inorganic base under cooling or heating (or at room temperature), 
respectively. 

Further, the compound (XVI) is synthesized by reacting the compound (XV) with a guanidizing reagent 
such as 2-alkylisothiourea derivative or acid adduct thereof in a suitable solvent such as water, alcohol, 
tetrahydrofuran, etc. at room temperature or under heating. 

The respective compounds thus obtained can be isolated and purified by conventional chemical 
procedures such as extraction, crystallization, recrystallization, various chromatography and the like. 

When the compounds of the present invention are used for clinical application, a proportion of a 
therapeutically active ingredient to a carrier component varies within a range of 1 to 90% by weight. For 
example, the compounds of the present invention may be orally administered in the dosage form such as 
granules, fine, granules, powders, tablets, hard capsules, soft capsules, syrups, emulsions, suspensions, 
solutions and the like, or intravenously, intramuscularly or subcutaneousiy administered in the form of 
injections. Further, they may also be used in the form of suppositories. They may also be formed into 
powders which can be converted into solutions or the like for injection before use. There can be used 
pharmaceutical organic or inorganic solid or liquid carriers or diluents which are suitable for oral, intestinal 
or parenteral administration for preparing the drugs of the present invention. As the excipient used for 
preparing solid preparations, for example, there can be used lactose, sucrose, starch, talc, cellulose, dextrin, 
kaoline, calcium carbonate and the like. Liquid preparations for oral administration, i.e. emulsions, syrups, 
suspensions, solutions, etc. contain inert diluents which are normally usee. e.g. water, vegetable oil, etc. 
Thts preparation can contain adjuvants such as humectants, suspension auxiliary agents, sweeteners, 
aromatics, colorants, preservatives, etc., in addition to inert diluents. The resulting liquid preparations may 
be contained in a capsule of an absorbable substance such as gelatin. As the solvent or suspending agent 
used for preparing preparations for parenteral administration, i.e. injections, suppositories, etc., for example, 
there can be used water, propylene glycol, polyethylene glycol, benzyl alcohol, ethyl oleate, lecithin and the 
like. As the base used for preparing suppositories, for example, there can be used cacao butter, emulsified 
cacao butter, laurin tallow, witepsol and the like. Preparations may be prepared by a conventional method. 

The clinical dose varies depending upon age. pathology, condition of diseases and the like. For 
example, in the case of administering orally to an adult patient, the compounds of the present invention are 
normally administered with a dairy dose of about 0.01 to 1000 mg, preferably 10 to 1000 mg. The 
pharmaceutical composition of the present invention may be administered 1 to 3 times per day or 
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administered intermittently with the above dairy dose. 

When using as injections, it is advantageous that the compounds of the present invention are 
administered continuously or intermittently to an adult patient with a single dose of 0.001 to 100 mg. 

The prolineamide derivatives of the present invention or the salts thereof have a strong inhibition activity 
5 to proteases such as thrombin, trypsin and the like. The compounds of the present invention are also 
superior in oral absorptive action so that they are useful as oral antithrombin agents, i.e. oral anticoagulants, 
or oral antitrypsin agents, i.e. remedy for pancreas diseases such as pancreatitis. 

The following Examples and Experimental Examples further illustrate the present invention in detail but 
are not to be construed to limit the scope thereof. 
10 The conventional abbreviations used in Examples are as follows: THF:tetrahydrofuran. DMF: N,N- 
dimethyiformamide. DMSO: dimethyl sulfoxide. CDI: carbonyldiimidazole. DPPA: diphenylphosphoryiazide. 
Z: benzyloxycarbonyi, Boc: tertiary butyloxycarbonyl. 

Further. NMR in physical properties stands for a nuclear magnetic resonance spectrum and the numeral 
is 5 value in ppm. which is conventionally used for indicating the chemical shift. TMS (tetramethylsilane) 
ts was used as the internal standard. Further, the numeral shown in parenthesis following S value is the 
number of hydrogen atoms, and the indications following the number of hydrogen atoms . mean that s is 
singlet d is doublet, t is triplet, q is quartet, m is multiples br is broad absorption peak, respectively. 

IR stands for an infrared spectrum and measured as potassium bromide tablets unless otherwise stated. 
The numerical means the wave number in cm" 1 . Only main absorption peak was shown. Further, mp means 
20 the non-corrected melting point in • C. 

Example 1 

Synthesis of 4-amidino-[(S)-N-((R)-2-methylsuifonylaminocyciohexylacetyl) prolyl]aminomethylbenzene 
25 (compound No. 105 of Table 1) hydrochloride 

(a) N-4-cyanobenzylphthalimide 

To a solution of potassium phthalimide (76 g, 410 mmol) in DMF (250 ml), a solution of 4-cyanobenzyl 
30 bromide (73 g, 373 mmol) in THF (250 ml) is added and stirred at 50 • C for 3 hours. 

Water (500 ml) is added to the mixture and a precipitated crystal was collected. Then, the crystal'is 
washed with water and dried to give 96 g of the titled compound (99%). mp: 189-191 

(b) 4-Cyano-[(S)-proly1]aminomethyibenzene hydrochloride 

35 

To a solution of the compound (39 g, 150 mmol) obtained in the item (a) in methanol (250 ml), 
hydrazine hydrate (9 ml) is added and refluxed for 6 hours. After the solvent is evaporated, an aqueous 
40% sodium hydroxide solution (300 ml) is added to the residue and stirred. 

The reaction mixture is extracted with toluene and the organic layer is washed once with water and 
40 saturated brine, successively, and then dried over sodium sulfate. The solvent is evaporated and the 
resulting crude product (15 g. 73%) is used for the next step. 

To a solution of (S)-N-Boc-proline (23.7 g, 110 mmol) in THF (250 ml), CDI (17.8 g, 110 mmol) is added 
at 0 * C. 

After the reaction solution is stirred for 2 hours, a solution of the crude product obtained in the above 
45 reaction in THF (150 mi) is added. After stirring for 6 hours, the solvent is evaporated and water (300 mi) is 
added to the residue. The mixture is extracted with chloroform and the organic layer is washed three times 
with water and once with saturated brine, successively. After drying over sodium sulfate, the solvent is 
evaporated and the residue is purified with silica gel chromatography (hexane-ethyl acetate). 

The resulting oily product is dissolved in ethyl acetate (100 ml) and a 4N-hydrochloride in ethyl acetate 
so (69 ml) is added and the mixture is stirred at 0'C for 3 hours. The precipitated white solid is collected, 
washed with ethyl acetate and dried under reduced pressure to give 25.9 g of the titled compound (89%). 
NMR (DMSO-d s ) 

1.30-1.96 (m, 3H), 2.30-2.40 (m. 1H). 3.21 (br, 2H), 4.26 (br, 1H). 4.44 (d, 2H), 7.49 (d, 2H), 7.82 (d. 2H). 
8.59 (br, 1H), 9.39 (t. 1H). 10.07 (br. 1H) 

55 
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(c) 4-Cyano-[(S)-N-((R)-2-t-butyloxycarbony(amino-cyclohexylacetyl) prolyl]aminomethylbenzene 

To a solution of the product (21 g, 79 mmol) obtained in the item (b) and (R)-N-t-butyloxycarbonyl- 
cyclohexylglycine (20.4 g. 79 mmol) in OMF (200 ml), a solution of triethylamine (22 ml. 1^9 mmol) and 

s DPP A (22 g. 79 mmol) in OMF (50 ml) is added at 0*C. The mixture is allowed to stand at room 
temperature and then stirred for 12 hours. Water (400 ml) is added to the reaction mixture which is 
extracted with toluene-ethyl acetate (1:2). The organic layer is washed three times with water and once with 
saturated brine, successively, and then dried over sodium sulfate. After the solvent is evaporated, the 
residue is purified with silica gel chromatography (chloroform-methanol) to give 26.7 g of the titled 

o compound (72%). 
NMR (COCb) 

1.01-1.43 (m. 15H), 1.65-2.38 (m, 9H), 3.57 (q, 1H), 3.96-4.06 (m. 2H), 4.47 (dq. 2H), 4.69 (d, 1H), 5.12 
(d, 1H), 7.35 (d, 2H), 7.59 (d, 2H), 7.73 (t, 1H) 

s (d) 4-Cyano-[(S)-N-((R)-2-methylsulfonylamino-cyclohexylacetyl)prolyl] aminomethylbenzene 

To a solution of the compound (26.7 g, 57 mmol) obtained in the item (c) in chloroform (50 ml), a 4-N 
hydrochloride in ethyl acetate (30 ml) is added at 0 *C. The mixture is stirred for 3 hours and then the 
solvent is evaporated. The resulting residue was dissolved in dichlorom ethane (250 ml) and triethylamine 

•o (19 ml) is added. Then, a solution of methanesulfonyl chloride (7.9 g, 68 mmol) in dichioromethane (50 ml) 
is added at 0 # C and the mixture is vred for 3 hours. The organic layer is washed once with a saturated 
sodium bicarbonate solution, water and saturated brine, successively, and then dried over sodium sulfate. 
The resulting residue is purified with silica gel chromatography (hexane-ethyl acetate) to give 18.6 g of the 
titled compound (73%). 

•5 NMR (COCb) 

0.9-1.29 (m, 5H). 1.60-1.85 (m, 5H), 2.0-2.4 (m. 5H), 2.89 (s, 3H), 3.55 (q, 1H), 3.80-3.88 (m. 2H), 4.43 
(d, 2H), 4.61 (d. 2H). 5.60 (d, 2H). 7.31 (t. 1H), 7.37 (d, 2H), 7.60 (d. 2H) 

(e) 4-Amidino-[(S)-N-((R)-2-methyfsuifonylamino-cyclohexylacetyl) prolyl]aminomethylbenzene chloride 

v 

To a solution of the compound (18.6 g, 42 mmol) obtained in the item (d) in chloroform (100 ml), a 37% 
hydrochloride in ethanol (100 ml) is added at 0*C. The mixture is allowed to stand at 0*C for 48 hours and 
then the solvent is evaporated. The resulting residue is dissolved in methanol (100 ml) and ammonium 
carbonate (16 g, 166 mmol) is added at 0*C. After stirring for 6 hours, the solvent is evaporated and the 
•5 resulting residue is purified with silica gel chromatography (chloroform-methanol) to give 5.2 g of the titled 
compound (73%). 
NMR (DMSO-d 6 ) 

9.39 (br, 4H), 8.66 (t, 1H), 7.81 (d, 2H). 7.48 (d, 2H), 7.40 (m f 1H), 4.47-4,14 (m, 3H). 3.90 (m, 1H), 3.71 
(m, 1H). 3.59 (m, 1H), 2.79 (S, 3H), 2.13 (m, 1H), 1.88 (m, 3H), 1.69-1.53 (m, 5H), 1.14 (m, 6H) 
v IR: 3366, 2930, 2855, 1636, 1541, 1489. 1451. 1152 

According to the same procedures described above, the compounds shown in the following Examples 
were synthesized. 

Example 2 

s 

4-Amidino-[(S)-N-[(R)-2-methylsulfonylamino-4,4-dimethylpentanoyl] prolyl]aminomethylbenzene (compound 
No. 104 of Table 1) methanesuffonate 

NMR (DMSO-d 6 ) 

o 9.31 (br ? 2H), 9.11 (br, 2H), 8.60 (t. 1H), 7.76 (d, 2H), 7.47 (d, 2H), 7.42 (d. 2H), 4.50-4.06 (m. 4H), 3.49 

(m. 1H), 3.71 (m. 1H), 2.71 (s, 3H), 2.40 (s. 3H), 2.13 (m, 1H), 1.98 (m t 2H), 1.34 (m, 1H), 1.48 (d, 2H), 0.98 
(s. 9H) 

IR: 3274, 2957, 1640, 1208. 1150. 1049 

5 
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Example 3 

4-Amidino-{(S)-N [(R)-2-methylsu!fonylamino-3-cydohexyipropionyl] prolyl]aminomethy!benzene (compound 
No. 106 of Table 1) hydrochloride 

5 

NMR (DMSO-d 6 ) 

9.41 (br. 2H), 9.20 (br. 2H), 8.68 (t. 1H). 7.78 (d. 2H). 7.47 (d. 2H). 7.41 (d. 2H). 4.49-4.23 (m. 3H), 4.13 
(m. 1H). 3.69 (m, 1H), 3.48 (m. 1H). 2.72 (s. 3H), 2.12 (m, 1H). 1.97 (m. 1H). 1.83 (m. 2H), 1.64 <m, 5H). 
1.40 (m, 2H), 1.19 (m. 4H). 0.94 (m, 2H) 
70 IR: 3366, 2924, 1640, 1543, 1489. 1449, 1422 

Example 4 • ; 

4-Amidino-[(S)-N ((RJ-N'-methylsulfonylphenylalanyl] prolyl] aminomethylbenzene (compound No. 108 of 
is Table 1) methanesulfonate 



9.31 (br, 2H), 9.08 (br, 2H), 8.57 (t 1H). 7.75 (d. 2H), 7.71 (d, 1H). 7.47 (d. 2H), 7.29 (m, 5H), 4.52-4.21 
(m. 3H), 3.54 (m, 2H). 3.28 (m. 2H), 3.04 (m. 1H). 2.90 (m. 2H), 2.71 (s, 3H), 2.50 (s, 3H). 1.88 (m, 2H) 

20 IR: 3375. 1663. 1630, 1454. 1327, 1225, 1154, 1046 

Example 5 

4-Amidino-((S)-N-[(R)-N , -methylsuifonylmethionyl] prolyl] aminomethylbenzene (compound No. 110 of Table 
25 1) hydrochloride 

NMR (DMSO-d 6 ) 

9.45 (br, 2H), 9.26 (br. 2H). 8.68 (t, 1H), 7.80 (d. 2H), 7.55 (d, 2H). 7.48 (d, 2H), 4.44-4.17 (m, 4H). 3.70 
(m, 1H), 3.59 (m. 1Hj. 2.87 (s. 3H), 2.56 (m, 3H). 2.13 (m, 1H). 2.08 (s, 3H), 1.97 - 1.63 (m. 4H) 
30 IR: 3368, 1638, 1543, 1489, 1426, 1314, 1150 

Example 6 

4-Amidino-[(S)-N-((R)-N , -formylphenytalanv.' orolyl] aminomethylbenzene (compound No. 94 of Table 1) 
as hydrochloride 

NMR (DMSO-d 5 ) 

9.56 (br, 2H). 9.36 (br, 2H), 8.97 (t. 1H). 8.70 - 8.60 (m. 1H). 7.86 (d. 1H), 7.83 (d, 2H). 7.46 (d. 2H), 
7.37-7.17 (m, 5H), 4.36-4.16 (m, 4H), 3.60 - 2.70 (m. 4H), 2.40-1.20 (m, 4H) 
40 IR: 3370, 1647, 1541, 1489, 1454, 1404, 704 

Example 7 

4-Amidino-[(S)-N-((R)-2-methylsulfonylamino-hexanoyl) prolyl] aminomethylbenzene (compound No. 109 of 
45 Table 1) methanesulfonate 

NMR (DMSO-d 6 ) 

9.32 (br, 2H), 9.11 (br. 2H), 8.58 (t. 1H), 7.76 (d, 2H), 7.48 (d. 2H), 7.42 (d. 1H). 4.47-4.23 (m. 2H). 4.20- 
3.90 (m, 3H), 3.54-3.45 (m. 1H). 3.80-3.66 (m. 1H). 2.74 (s. 3H). 2.43 (s. 3H). 2.20-0.79 (m. 13H) 

50 IR: 3272, 1638, 1543, 1424, 131 6. 1206, 1155, 1047 

Example 8 

4-Amidino-{(S)-N-((R)-2-methylsulfonylamino-4-(4'-methoxy-carbonylphenyl) butanoyl) prolyl]- 

55 aminomethylbenzene (compound No. 127 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

9.35-9.23 (m. 4H). 3.59 (t. 1H). 7.90 (d. 2H). 7.77 (d, 2H). 7.61 (d. 1H), 7.47 (d. 2H). 7.40 (d. 2H). 4.44- 
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4j2l (m. 3H). 4.07 (m. 1H). 3.84 (s. 3H). 3.48 (m. 2H). 2.92-2.63 (m. 3H), 2.77 (s, 3H). 2.12 (m. 1H). 1.84 (m. 
IR: 3370. 1638. 1541, 1489, 1437, 1287, 1150 
s Example 9 

^Amidino-CfSJ-N-ftRj^-methylsulfonylamino-S-O'-carboxyphenoxy) propanoyl] prolyl]aminornethylbenzene 
(compound No. 130 of Table 1) hydrochloride 

io NMR (DMSO-d*) 

9.35 (br, 4H). 8.64 (t. 1H). 7.78 (d, 2H), 7.71 (d. 1H). 7.58-7.40 (m, 5H), 7.20 (m. 1H), 4.62 (m 1H) 4 36 
(m, 3H). 4.22 (m, 2H). 3.72 (m. 2H). 2.89 (S. 3H). 2.12 (m. 1H). 1.94 (m, 3H) 
IR: 3856, 1644, 1543. 1489. 1449, 1316, 1256. 1154 

is Exampie 10 

4-AmidinoH(S)-N-((R)^ propanoyl] proiyl]- 

aminomethylbenzene (compound No. 123 of Table 1) hydrochloride 

20 NMR (DMSO-d 5 ) 

9.24 (br, 4H), 8.60 (t, 1H), 7.77 (d, 2H), 7.71 (m, 1H), 7.57 (m, 1H), 7.49-7.35 (m, 8H), 7 16 (d 1H) 7 07 
(t. 1H), 5.29 (s. 2H), 4.62 (t. 1H), 4.37 (m. 3H) ( 4.28 (m, 1H), 4.17 (t. 1H), 3.67 (m, 2H), 2.91 (s, 3H), 2.15 (m. 
1 H), 1 .88 (m r 3H) 

IR: 3366, 1642. 1491, 1451, 1314, 1248, 1082 



25 



30 



35 



40 



Example 1 1 

4-Amidino-[(S)-N-[(R).2-ethoxycarbonylamino-3-methyl-3-methylthiobutanoyl] prolyljaminomethylbenzene 
(compound No. 98 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.39 (br. 2H), 3.66 (br, 2H), 7.77 (d, 2H), 7.33 (d, 2H), 6.27 (d, 1H), 4.65 (m, 1H) ( 4.46 (d 1H) 4 37 (m 
2H), 3.97-3.72 (m, 4H), 2.62 (m, 1H), 2.15 (br, 3H), 2.04 (s, 3H), 1.40 (s, 3H), 1.36 (s, 3H), 1 05 (t 3H) 
IR: 3323, 2926, 1635. 1535, 1439, 1242, 1055 

Example 12 

4-Amidino-((S)-N-[(R).2-carboxymethylsulfonylaminoheptanoyl] prolyl] aminomethylbenzene (compound No 
152 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

9.80 (br. 2H), 9.23 (br, 2H), 8.80 (t 1H), 7.69 (d, 2H), 7.42 (d. 2H), 7.23 (d, 1H), 4.51-4.17 (m 5H) 3 70 
(m. H) ( 2.11 (m, 1H), 1.92 (m, 3H), 1.57-1.28 (m, 3H), 0.87 (m, 3H) 
IR: 3366, 2957, 1636, 1543, 1489, 1416, 1318, 1136 

Example 13 

4-Amidino-[(S)-N-(4-phenylbutanoyl)prolyl] aminomethylbenzene (compound No. 3 of Table 1) hydrochloride 
50 NMR (DMSO-d 6 ) 

9.39 (br, 2H), 9.22 (br, 2H), 8.55 (t, 1H), 7.80 (d. 2H), 7.48 (d, 2H), 7.31-7.13 (m, 5H), 4.37-4 30 (m 3H) 
3.60-3.30 (m, 2H), 2.60 (t, 2H), 2.34-1.75 (m, 3H) ' 
IR: 3264, 1618, 1541, 1491, 1451, 702 

55 



45 
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Example 14 

4-Amidino-[(S)-N-(2-benzyloxyacetyl)prolyl] aminomethyfbenzene (compound No. 55 of Table 1) hydrochlo- 
ride 

NMR (DMSO-d 6 ) 

9.41 (br, 2H), 9.23 (br. 2H), 8.66 (t. 1H), 7.80 (d, 2H), 7.49 (d. 2H). 7.42-7.27 (m. 5H), 4.61-4.08 (m 7H) 
3.56-3.40 (m, 2H), 2.20-1.78 (m. 4H) 
IR: 3262, 1645, 1539. 1489. 1454, 740 

Example 15 

Trans-4-amidino-[{S)-N-[(R)-2-ethoxycarbonyiarnino-4 ( 4-dimethylpentanoyl]prolyl] aminomethylcyclohexane 
(compound No. 263 of Table 1 ) hydrochloride 

(a) Trans-4-N-benzyloxycarbonylaminomethyl-cyclohexylnitrile 

To £ solution of t r a m 3 - ^ - a m » n c m s c ^ y I c y c » c n s acid (25 y, 159 minui) and sodium car- 

bonate (20 g. 191 mmoi) in water (300 ml), benzyloxycarbonyl chloride (27 ml, 190 mmol) is added at 0 # C. 
After stirring for 6 hours, 1 N-hydrochloric acid is added until the pH of the reaction mixture indicates 2. and 
the precipitated white solid is collected, washed with water and dried. The resulting white solid is dissolved 
in THF (300 ml) and CD! (21 g, 130 mmol) is added at 0'C. After stirring for 3 hours, the reaction mixture is 
added dropwise to a mixed solution of 33% ammonia in water (50 ml) and THF (150 ml) at 0*C. After 
stirring for 5 hours, the solvent is evaporated and water (500 ml) is added, and the precipitated white solid 
is collected, washed with water and dried. 

To a solution of the resulting compound in 1 ,2-dichloroethane (500 mi), thionyl chloride (19 ml, 260 
mmol) is added and heated to an inner temperature of 70 *C. After stirring for 5 hours, the reaction mixture 
is poured into ice water and neutralized with an aqueous iN-sodium hydroxide solution. After extracting with 
chloroform, the organic layer is washed twice with water and once with saturated brine, successively, and 
then dried over sodium sulfate. The solvent is evaporated and the resulting crude product is recrystatlized 
(hexane-ethyi acetate) to give 22.8 g of the titled compound (53%). mp: 90-92* C 

(b) Trans-4-(S)-prolylaminomethyl-cyclohexylnitrile 

The compound obtained in the item (a) is dissolved in ethanol (250 ml) and the catalytic hydrogenation 
is conducted at room temperature and atomospheric pressure in the presence of palladium black (1 g). 
After the completion of the reaction, the catalyst is filtered off and the solvent is evaporated. 

To a solution of (S)-N-benzyloxycarbonylproline (20.7 g, 83 mmol) in THF (150 ml), CDI (13.5 g. 83 
mmol) is added at 0 • C. After stirring for 3 hours, a solution of the compound obtained in the above reaction 
in THF (200 ml) is added at O'C. After stirring for 12 hours, the solvent is evaporated, and chloroform (400 
ml) is added to the resulting residue. The. organic layer is washed three times with water and once with 
saturated brine, successively, and then dried over sodium sulfate. The solvent is evaporated and the 
resulting residue is purified with silica gel chromatography (chloroform-methanol). 

The resulting compound is dissolved in ethanoi (250 mi) and the catalytic hydrogenation is conducted 
at room temperature and atomospheric pressure in the presence of palladium black (1 g). After the 
completion of the reaction, the catalyst is filtered off and the solvent is evaporated to give 18.8 g of the 
titled compound (95%). 
NMR {DMSO-d* ) 

0.88-1.06 (m, 2H), 1.38-1.52 <m. 3H). 1.68-2.03 (m. 7H). 2,20-2.40 (m, 1 H), 2.52-2.67 (m, 1H), 2.80-3.20 
(m. 4H). 4.03-4.10 (m, 1H), 7.53 (br, 1H). 3.65-3.70 (m, 1H) 

(c) Trans-4-amidino-[(S)-N-{(R)-2-ethoxycarbonylamino-4,4-dimethylpentanoyl] prolyl]- 
aminomethylcyclohexane hydrochloride 

According to the same manner as that described in the items (c) to (e) of Example 1, the titled 
compound can be synthesized from the compound obtained in the item (b) and (R)-2-t-butyloxycar- 
bonylamino-4,4-dimethylpentanoic acid. 
NMR (DMSO-d 6 ) 
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3.95 (br, 2H), 8.69 (br. 2H). 7.60 (br, 1H), 6.32 (br, 1H), 4.56 (m, 1H). 4.39 (m, 1H), 4.18 (q. 2H), 4.10 
(m, 1H), 3.52 (m. 1H), 3.19 (m, 1H), 2.89 (m. 1H). 2.69 (m, 1H), 2.14-1.59 (m. 12H), 1.26 (t. 3H). 0.98 <s. 
9H), 0.98-0.89 (m. 2H) 

IR: 3314, 2954, 1686. 1639. 1543. 1449. 1250. 1059 
s According to the same procedures, the compounds shown in the following Examples were synthesized. 

Example 16 

Trans-4-amidino-[(S)-N-[(R)-2-ethoxycarbonylamino-3-cyciohexylpropanoyl] prolyl]aminoethy!cycfohexane 
w (compound No. 227 of Table t) hydrochloride 

NMR (DMSO-d 6 ) 

8.93 (br. 2H). 8.81 (br, 2H). 7.53 {br. 1H), 7.38 (t. 1H) t 4.50-4.15 (m, 1H), 4.10-3.90 (m, 2H), 3.73-3.17 
(m, 2H), 3.05-2.80 (m, 3H), 2.39 (br. 1 H), 2.00-0.68 (m. 29H) ' i 

75 IR: 3297. 2926. 2853. 1684, 1543, 1449. 1262. 1053 

Example 17 

Trans-4-amidino-((S)-N-((R)-2-isopropoxycarbonylamino-4.4-dimethylpentanoyl] prolyl]- 
20 aminomethylcyclohexane (compound No. 265- of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.91 (br. 2H), 8.78 (br, 2H). 7.55 (br. 1H). 7.28 (t. 1H). 478-4.70 (m, 1H), 4.30-3.92 (m. 1H). 3.80-3.20 
(m, 3H), 3.0-2.75 (m, 2H). 2.50-1.37 (m, 14H), 1.18-1.00 (m. 6H), 1.0-0.81 (m. 1H) 
25 IR: 3285, 2953, 2370. 1684, 1541, 1449, 1250, 1111 

Example 18 

Trans-4-amidino-[(S)-N-((R)-N'-methylsulfonylphenylalanyl) prolyl] aminomethylcyclohexane (compound No. 
30 250 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.88 (br, 2H), 8.75 (br, 2H), 7.85 (t. 1H). 7.65 (d. 1H). 4.27 (m, 1H), 4.16 (m, 1H). 3.51-3.41 <m, 4H). 
2.99-2.70 (m, 4H), 2.78 (s. 3H), 2.38 (t. 1H), 1.90-1.40 (m t 9H), 1.08-0.87 (m, 2H) 

35 IR: 3375, 2930, 1637. 1452, 1309, 1149, 1097, 983 

Example 19 

Trans-4-amidino-[(S)-N-((R)-N'-methylsulfonylleucyl) prolyl] aminomethylcyclohexane (compound No. 269 of 
40 Table 1 ) hydrochloride 

NMR (DMSO-d 6 ) 

8.89 (br, 2H), 8.85 (br. 2H). 6.56 (d, 1H), 4.53 (m. 1H), 4.17 (m, 1H). 3.86 (m. 1H), 3.47 (m, 1H), 3.07 (m, 
2H), 2.97 (s, 3H), 2.13-1.80 (m, 10H), 1.63-1.54 (m, 4H), 1.33 (m, 1H). 0.98-0.87 (m, 2H), 0.97 (d, 6H) 

45 IR: 3261. 2932. 1639, 1450, 1313, 1143, 1087, 985 

Example 20 

Trans-4-amidino-[(S)-N-((R)-2'methylsulfonylamino-3-cyclohexyl-propanoyl) prolyl]aminomethyfcyclohexane 
so (compound No. 230 of Table t) hydrochloride 

NMR (DMSO-d s ) 

8.95 (br, 2H), 8.53 (br, 2H), 7.27 (m, 1H). 6.51 (d, 1H), 4.51 (m. 1H), 4.19 (m, 1H), 3.83 (m, 1H), 3.66 (m. 
. 1H), 3.41 (m. 2H). 3.04 (m, 2H), 3.04 (m, 2H). 2.95 (s, 3H), 2.46 (t, 1H), 2.12-0.92 (m. 24H) 
55 IR: 3265, 2926, 1639. 1545, 1448, 1315, 1143. 985 
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Example 21 

Trans-4-amidino-{{S)-N-((R)-2-isopropoxycarbonylafnino-2-cyclohexylacetyf) prolyl Jaminomethylcyclohexane 
(compound No. 228 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.91 (br, 2H), 8.69 (br, 2H). 7.36 (br. 1H). 5.99 (d. 1H). 4.84-4.79 (m, 1H). 4.58 (br, 2H), 4.53-4.50 (m t 
2H), 4.10-3.90 (m, 2H). 3.60-3.40 (m, 1H), 2.50-0.97 (m. 30H) 
IR: 3297. 2980, 2930. 2855. 1684. 1539, 1451, 1258 

Example 22 

Trans-4-amidino-[(S)-N-{(R)-2-ethoxycarbonyiamino-4-ethyt-hexanoyl) prolyljaminomethylcycfohexane (com- 
pound No. 264 of Table 1) hydrochloride i 

NMR (DMSO-d 6 ) 

8.91 (br, 2H), 8.70 (br, 2H), 7.54 (m, 1H). 6.34 (m, 1H), 4.56 (m, 1H), 4.38 <m, 1H), 4.11 (m. 3H), 3.48 
(m, 1M), 3.21 (m, 1H), 2.88 (m, 1H), 2.68 (m. 1H), 2.30-1.19 (m. 18H), 1.26 (t, 3H), 0.96 (m ( 2H), 0.86 (t. 6H) 
IR: 3279. 2962. 1685, 1639, 1541. 1448. 1257, 1059, 752 

Example 23 

Trans-4-amidino-[(S)-N-[(R)-2-t-butoxycarbonylamino-4 ) 4-dimethyipentanoyl] prolyi]aminomethylcyciohexane 
(compound No. 266 of Table 1 ) giycolate 

NMR (DMSO-d s ) 

9.54 (br, 2H), 8.72 (br, 2H). 7.54 (br, 1H). 7.01 (t. 1H), 4.60-4.00 (m, 4H), 3.40 (m, 2H). 3.10-2.75 (m, 
3H), 2.35 (br, 1H), 2.00-1.20 (m, 24H), 0.91 (s. 9H) 
IR: 3316, 2953, 1686, 1543, 1449, 1368, 1167 

Example 24 

4-[(S)-N-[(R)-2-t-butyloxycarbonylamino-cyciohexylacetyl] prolyl] aminomethyl-benzamidoxime (compound 
No. 396 of Table 1) 

To a solution of the compound (0.94 g ( 2 mmol) obtained in the item (c) of Example 1 in ethanol (15 
ml), a solution of sodium carbonate (0.17 g, 1.6 mmol) in water (3 ml) and hydroxyamine hydrochloride 
(0.22 g, 3.2 mmol) are added. After the reaction mixture is heated at reflux for 8 hours, the solvent is 
evaporated and the resulting residue is purified with silica gel column chromatography (chloroform- 
methanol) to give 0.84 g of the titled compound (84%). 
NMR (CDCI 3 ) 

1.0-1.49 (m, 14H). 1.5-2.4 (m, 10H), 3.56 (br, 1H). 3.97 (br, 1H), 4.09 (t. 1H), 4.41 (dq. 2H), 4.67 (d. 1H), 
4.94 (br, 2H). 5.41 (d. 1H), 7.20 (d, 2H), 7.23-7.27 (m, 1H). 7.50 (d, 2H), 775 (br, 1H) 
IR: 3345, 2978, 2930, 2855, 1640, 1528, 1449, 1167 

According to the same procedures, the compounds shown in the following Examples were synthesized. 

Example 25 

4-[(S)-N-phenylacetylprolyl] aminomethyl-benzamtdoxime (compound No. 374 of Table 1) 
NMR (COCh) 

8.11 (t, 1H), 7.37 (d, 2H), 7.28-7.23 (m, 5H), 708 (d, 2H), 4.88 (s, 2H), 4.68 (d. 1H), 4.51 (m. 1H), 4.21 
(m. 1H), 3.71 (s, 2H), 3.63-3.51 (m. 2H), 2.40-2.01 (m, 4H) 
IR: 3315. 2968, 1637, 1543, 1244, 1155, 927, 709 
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Example 26 

4-C(S)-N.[(R).N f -ethoxycarbonylphenylalanyl] prolyl]aminomethylbenzamidoxime (compound No. 387 of Ta- 
ble 1) 

NMR (CDCb) 

7.54 (d. 2H), 7.27-7.19 (m. 7H), 6.31 (d. 1H). 5.05 (br, 2H). 4.65-4.42 (m. 3H), 4.24-4.10 (m 1H) 3 80- 
3.40 (m. 3H). 3.10-2.95 (m, 2H), 2.60-2.50 (m, 1H), 2.14 (br. 1H), 1.95-1.50 (m 3H) 0 99 (t 3H) 
IR: 3339, 1641, 1539, 1451. 1260. 752. 702 

Example 27 

4-[(S)-N-((R)-2-t-butyloxycarbonylamino-3-cyc!ohexylpropanoyl] prolyf]aminomethyl-benzamidoxime (com- 
pound No. 397 of Table 1 ) \ 

NMR(COCi 3 ) 

7.75 (br. 1H), 7.50 (d. 2H). 7.21 (d ; 2H), 5.40 (d, 1H), 4.94 (br, 2H). 4.64 {br 1H) 4 40-4 25 (m 3H) 3 95 
(br, 1H), 3.50-3.40 (m, 1H), 2.0-0.80 (m, 26H) ' ' 

IR: 3337, 2978. 2924, 2851. 1642, 1536, 1449. 1167 

Example 28 

4-[(S)-N-{(R)-2-ethoxycarbonylamino-3-methyl-3-methylthiobutanoyl] prolyl]aminomethyl-benzamidoxime 
(compound No. 419 of Table 1) 



25 



NMR (CDCI 3 ) 

7.66 (t. 1H), 7.53 (d. 2H), 7.23 (d, 2H), 5.64 (d. 1H). 4.91 (s. 2H). 4.68 (d. 1H). 4.58-4.30 (m, 3H) 3 90 
(m, 1H), 3.87-3.76 (m, 2H) ( 3.62 (m. 1H), 2.37 (m. 1H), 2.09-2.00 (m. 3H). 2.06 (s, 3H), 1 41 (s 3H) 1 39 fs 
3H), 1.09 (t, 3H) * v ' 

30 IR: 3339. 2973, 1641, 1535, 1439, 1249, 1057, 929. 754 

Example 29 

4-[(S)-N-[(R)-pheny!alanyl] prolyljaminomethyl-benzamidoxime (compound No. 390 of Table 1) dihydroch- 
35 loride 

NMR (DMSO-d 6 ) 

11.24 (br, 1H), 9.02 (br, 2H), 8.91 (t. 1H). 8.80 (br, 3H), 7.66 (d, 2H), 7.44 (d. 2H), 7.35-7 22 (m 5H) 
4.30-4.16 (m, 4H), 3.57-2.95 (m. 3H). 2.45-2.30 (m. 1H), 1.90-1.20 (m, 4H) 
40 IR: 3059. 1649. 1539. 1491, 1454 

Example 30 

Trans-4-[(S)-N-((R)-2-isopropoxycarbonylamino-2-cyclohexylacetyl) prolyf]- 
45 aminomethylcyclohexanecarboxamidoxime (compound No. 430 of Table 1) 

NMR (COCI 3 ) 

7.14 (br, 1H). 5.70 (d, 1H), 4.85-4.80 (m, 1H), 4.70-4.50 (m, 3H), 4.17-4.08 (m. 2H), 3.96 (br 1H) 3 54 
(q. 1H), 3.05 (t 2H), 2.40-2.20 (m. 1H), 2.09-0.88 (m. 30H) 
so IR: 3342, 2978, 2928, 2855, 1653, 1449, 1256, 1111 

Example 31 

Trans-4-[(S)-N-((R)-2-t-butoxycarbonylamino-3-cyclohexylpropanoyl) prolyl]- 
55 aminomethylcyclohexanecarboxamidoxime (compound No. 435 of Table 1) 

NMR (CDCb) 

7.14 (br, 1H), 5.40 (d. 1H). 4.60-4.33 (m. 5H). 3.88 (br, 1H), 3.43 (q, 1H), 3.20*3.11 (m, 1H). 3.0-2.96 (m, 
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1H), 2.40-2.30 (m. 1H), 2.0-0.84 (m. 35H) 

IR: 3356, 2926, 2853, 1649, 1537. 1448, 1 167 

Example 32 

5 

Trans-4-[(S)-N-((R)-2-t-butoxycarbonylamino-2-cyclohexylacetyl) prolyl]- 
aminomethylcyclohexanecarboxamidoxime (compound No. 433 of Table 1) 

NMR (CDCb) 

io 7.15 (br, 1H), 5.28 (d. 1H). 4.58 (br, 4H), 4.09 (t. 1H), 3.92 (br, 1H). 3.53 (q, 1H), 3.20-2.90 (m, 2H), 2.40 
(br, 1H) ( 2.10-0.91 (m, 33H) 
IR: 3347, 2930. 2855. 1649. 1541, 1451, 1169 



Example 33 * 

Trans-4-[(S)-N-[(R)-2-t-ethoxycarbonylamino-4,4-dimethylpentanoyl] prolyl]- 
aminomethylcyclohexanecarboxamidoxime (compound No. 461 of Table 1) 

NMR (CDCb) 

20 7.06 (t. 1H), 5.56 (d, 1H), 4.57-4.39 (m, 4H). 4.11 (q. 2H), 3.98 (m, 1H) f 3.47 (m, 1H). 3.05 (m, 2H), 2.39 
(m, 1H), 2.04-1.78 (m, 10H), 1.57 (d, 2H). 1.56-1.12 (m. 2H), 1.24 (t, 3H), 0.99 (s, 9H), 0.99-0.39 (m, 2H) 
IR: 3356, 2934, 1649, 1541, 1446, 1249. 1059, 927 
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Example 34 

Trans-4-[(S)-N-[(R)-2-methoxycarbonylamino-4,4-dimethylpentanoyl] proiyl]- 
aminomethylcyclohexanecarboxamidoxime (compound No. 458 of Table 1) 

NMR (CDCI 3 ) 

30 7.04 (t. 1H), 5.53 (d, 1H), 4.68 {s, 2H), 4.56 (d, 1H), 4.43 (m, 1H), 3.98 (m, 1H). 3.66 (s, 3H), 3.47 (m, 

1H), 3.07 (m, 2H), 2.39 (m, 1H), 2.19-1.77 (m, 8H), 1.57 (d, 2H). 1.55-1.25 (m, 4H), 0.99 (s, 9H), 0.93 (m, 
2H) 

IR: 3344, 2949, 1712, 1649, 1548, 1448, 1249. 1059 
35 Example 35 



Trans-4-[(S)-N-[(R)-2-t-butoxycarbonylamino-4,4-dimethylpentanoyl] prolyl]- 
aminomethylcyclohexanecarboxamidoxime (compound No. 467 of Table 1) 

40 NMR (CDCb) 

7.12 (t, 1H), 5.14 (d. 1H), 4.58 (d. 1H), 4.53 (s. 2H), 4.37 (m, 1H), 3.92 (m. 1H), 3.45 (m, 1H). 3.19 (m, 
1H). 2.95 (m. 1H), 2.42 (m. 1H). 2.06-1.79 (m. 8H). 1.53 (d, 2H), 1.52-1.34 (m, 4H). 1.43 (s. 9H). 0.99 (s, 9H). 
1.00-0.89 (m. 2H) 

IR: 3358. 2930, 1649, 1535, 1448, 1367, 1249. 1168 

45 

Example 36 

Trans-4-[(S)-N-[(R)-2-benzyloxycarbonylamino-4,4-dimethypentanoyl] prolyl]- 
aminomethylcyclohexanecarboxamidoxime (compound No. 469 of Table 1) 

50 

NMR {CDCb) 

7.36-7.27 (m, 5H), 7.04 (t. 1H), 5.63 (d, 1H), 5.16-5.00 (m, 2H), 4.53-4.46 (m. 4H). 3.97 (m, 1H), 3.47 (m, 
1H), 3.06-2.92 (m, 2H). 2.43-2.38 (m, 1H). 2.01-1.72 (m, 8H), 1.58 (d. 2H). 1.50-1.23 (m, 4H), 0.98 (s. 9H). 
0.98-0.88 (m, 2H) 
55 IR: 3356. 2928, 1649. 1541, 1448, 1249, 1053 929 
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Example 37 

Trans-4-[(S)-N-{(R)-2-isopropoxycarbonylarnino-4 t 4-dimethylpentanoyl] prolyl] aminomethylcyclohexanecar- 
boxamidoxime (compound No. 464- of Table 1) 

5 

NMR (CDCb) 

7.1 1 (t. 1H). 5.49 (d. 1H), 4.33 (m. 1H), 4.56 (m, 3H), 4.42 {dd. 1H). 3.98 (m. 1H). 3.47 (dd. 1H). 3.04 (m, 
2H). 2.40 (m. 1H), 2.01 (m, 2H), 1.92 (m. 3H). 1.80 (m. 3H), 1.57 (d, 2H), 1.39 (m. 4H), 1.21 (m. 6H), 0.99 (s, 
9H), 0.94 (m. 2H) 

to IR: 3343, 1649, 1541, 1449. 1275 

Example 38 

Trans-4-[(S)-N-[(R)-2-isopropoxycarbonylamino-2-cyciopentylacetyl] * prolyl]- 

rs. aminomethylcyclohexanecarboxamidoxime (compound No. 464 of Table 1) 

NMR (CDCb) 

7.14 (t. 1H), 5.42 (d, 1 H)„ 4.83 (m. 1H), 4.60 (d. 1H), 4.52 (s, 2H), 4.13 (m, 1H), 3.98 (m, 1H), 3.56 (m, 
1H), 3.04 (m, 2H), 2.35 (m, 1H), 2.24 (m, 1H), 2.10-1.30 (m, 20H), 1.23 (dd. 6H), 1.01-0.93 (m, 2H) 
20 IR: 3344, 2934, 1649. 1541 , 1448. 1275, 111 1 , 754 

Example 39 

Trans-4-[(S)-N-((R)-2-t-butoxycarbonylamino-2-cyclopentylacetyl) prolyl]- 
25 aminomethylcyciohexanecarboxamidoxime (compound No. 432 of Table 1) 

NMR (CDCb) 

7.16 (t, 1H), 5.16 (d. 1H). 4.60 (d, 1H), 4.51 (s, 2H), 4.14 (t, 1H), 3.94 (m, 1H). 3.52 {m t 1H), 3.01 (m, 
2H), 2.38 (m, 1H), 2.23-1.39 (m. 21 H), 1.43 (s. 9H), 1.17-0.90 (m, 2H) 
30 IR: 3350, 2932. 1649. 1541. 1448. 1367. 1251, 1167, 929 

Example 40 

Trans-4-[(S)-N-((R)-2-ethoxycarbonylamino-3-cyclohexylpropanoyl) prolyl]- 
35 aminomethylcyclohexanecarboxamidoxime (compound No. 428 of Table 1) 

NMR (CDCb) 

7.08 (br, 1H), 5.53 (d. 1H), 4.80-4.40 (m, 4H), 4.10-3.85 (m, 4H). 3.44 (q. 1H), 3.06 (t. 3H), 2.15-0.90 (m. 
29H) 

40 IR: 3343, 2926. 2853. 1649. 1541, 1449. 1260, 1053 
Example 41 

Trans-4-[(S)-N-((R)-2-isopropoxycarbonylamino-3-cyclohexylpropanoyl) prolyl] aminomethylcyclohexanecar- 
45 boxamidoxime (compound No. 431 of Table 1) 

NMR (CDCb) 

7.12 (br, 1H). 5.51 (d. 1H), 4.85-4.70 (m, 1H), 4.60-4.30 (m, 4H), 4.0-3.85 (m. 1H). 3.44 (q, 1H), 3.10- 
2.95 (m, 3H), 2.45-2.35 (m. 1H), 2.05-0.80 (m. 32H) 

50 IR: 3347, 2973. 2926. 2853. 1649. 1539. 1449. 1251 . 1111 

Example 42 

Trans-4-{(S)-N-((R)-2-isopropoxycarbonylamino-4-ethyl-hexanoyi) prolyl]- 
55 aminomethylcyclohexanecarboxamidoxime (compound No. 463 of Table 1) 

NMR (CDCb) 

7.11 (t. 1H). 5.41 (d, 1H). 4.83 (m. 1H). 4.56 (m, 3H). 4.39 (m. 1H). 3.94 (m. 1H). 3.46 (m, 1H). 3.02 (m. 
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2H). 2.39 (m, 1H), 2.10-1.20 (m, 20H). 1.22 (dd. 6H). 1.02-0.84 (m, 2H). 0.86 (t. 6H) 
IR: 33346, 2962. 2930, 1653, 1541. 1448. 1271. 1113 

Example 43 

r 

Trans-4-[(S)-N-((R)-2-t-butoxycarbonylamino-4-ethyi-hexanoyl) prolyl] aminomethylcyclohexanecarbox- 
amidoxime (compound No. 466 of Table 1 ) 

NMR (COCl 3 ) 

7.19 (t 1H). 5.14 (d. 1H). 4.60 (d, 1H), 4.50 (s. 2H), 4.33 (m. 1H) f 3.89 (m. 1H), 3.43 (m, 1H), 3.15 (m, 
1H), 2.95 (m, 1H), 2.40 (m. 1H), 2.10-1.19 (m, 20H). 1,43 (s. 9H), 1.04-0.89 (m, 2H). 0.86 (t 6H) 
IR: 3346. 2964, 2930. 1649, 1541, 1448, 1367. 1280. 1251, 1168, 929 



Example 44 

Trans-4-[(S)-N-((R)-2-ethoxycarbonylamino*heptanoyl) 
(compound No. 459 of Table 1) 



prolyl] aminomethylcyclohexanecarboxamidoxime 



NMR (COCb) 

7.08 (t 1H), 5.60 (d, 1H), 4.58 (m, 3H), 4.35 (m, 1H), 4.07 (m. 2H), 3.92 (m, 1H), 3.48 (m, 1H), 3.06 (m, 
2H), 2.40 (m, 1H), 2.04-1.32 (m, 20H). 1.24 (t, 3H). 0.89 (t, 3H), 0.98 (m, 2H) 
IR: 3346, 2928, 1649, 1541, 1448, 1255, 1055, 927 

Example 45 

Trans^-CfSj-N-ffR^N'-t-butoxycarbonylamino-methionyi) prolyl] aminomethyicyciohexanecarboxamidoxime 
(compound No. 468 of Table 1 ) 

NMR (COCb) 

7.07 (m. 1H), 5.31 (d, 1H), 4.55 (m, 4H). 3.56 (m, 1H), 3.10 (m, 2H), 2.57 (t. 2H), 2.37 (m, 1H), 2.11 (s, 
3H), 2.06-1.29 (m, 14H), 1.43 (s, 9H), 1.00 (m, 2H) 
!R: 3354. 2928, 1647, 1541, 1448, 1367, 1251, 1167 

Example 46 

Trans-4-{(S)-N-((R)-2-hydroxy-4,4-dimethyl-pentanoyl) prolyl] aminomethylcyclohexanecarboxamidoxime 
(compound No. 454 of Table 1) 

NMR (COCb) 

7.19 (t. 1H), 4.68 (s. 2H). 4.50 (d, 1H), 4.36 (t. 1H), 3.64 (t, 1H). 3.39 (m, 1H), 3.06 (m, 2H), 2.35 (m. 2H). 
2.16-1.79 (m, 9H), 1.44 (d, 2H), 1.43-1.25 (m, 3H), 1.00-0.95 (m, 2H), 1.02 (s. 9H) 
IR: 3337, 2944, 1653, 1620. 1566, 1448, 1386, 1248, 1087 

Example 47 

Trans-4-f(S)-N-((R)-2-ethoxycarbonylamino-4-ethyI-hexanoyl) prolyl] aminomethylcyclohexanecarboxamidox- 
ime (compound No. 460 of Table 1) 

NMR (CDCi-O 

7.07 (t, 1H), 5.53 (d, 1H), 4.56 (m, 3H), 4.40 (m, 1H), 4.11 (q, 2H), 3.96 (m, 1H), 3.45 (m, 1H). 3.05 (m. 
2H). 2.36 (m, 1H), 2.09-1.77 (m, 10H), 1.61-1.21 (m, 3H), 1.24 (t, 3H), 1.02-0.83 (m. 2H), 0.86 (t. 6H) 
IR: 3342. 2962, 2930, 1649, 1541, 1448, 1379, 1269. 1059, 929 
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Example 43 

Trans-4-[(S)-N-[(R)-2-ethoxycarbonytamino-4 t 4-dimethyipentanoyl] prolyl] aminomethylc/clohexanecarbox- 
amide O-methoxycarbonyloxime (compound No. 531 of Table 1) 

To a solution of the compound (4.2 g, 8.9 mmol) obtained in Example 33 and triethyiamine (1.9 ml. 13.3 
mmol) in dichloromethane (100 ml), a solutions methyl chloroformate (1.0 g, 10 mmol) in dichloromethane 
(10 ml) is added at 0*C. After stirring for 4 hours, the organic layer is washed once with an aqueous 
saturated sodium bicarbonate solution, water and saturated brine, successively. After drying over sodium 
sulfate, the solvent is evaporated and the residue is purified with silica gel column chromatography (ethyl 
acetate-methanol) to give 2.9 g of the titled compound (62%). 
NMR (CDCb) 

0.89-1.07 (m. 11H), 1.21-1.60 (m, 8H), 1.79-2.40 (m, 9H), 3.0-3.10 (m. 2H). 3.40-3.50 (m. 1H), 3.84 (s, 
3H), 3.84-4.20 (m, 3H), 4.35-4.40 (m, 1H), 4.55 (d, 1H), 4.81 (br, 2H). 5.19 (d. 1H), 7.12 ft. 1H)' 
IR: 3345. 2953, 1763, 1699, 1645, 1541, 1443. 1256 

According to the same procedures, the compounds shown in the following Examples were synthesized. 

Example 49 

4-{(S)-N-((R)-2-hydroxy-2-cyclohexylacetyi) prolyl]aminomethylbenzamide O-ethoxycarbonyloxime (com- 
pound No. 543 of Tabie 1) 

NMR (C0CI 3 ) 

7.56 (d, 2H), 7.47 (t, 1 H), 7.22 (d, 2H), 5.35 (s. 2H), 4.53 (m, 2H), 4.37 (d, 2H), 430 (q, 2H), 4.07 (m. 
1H), 3.64 (m, 1H), 3.47 (m. 1H), 3.39 (m, 1H), 2.35-1.17 (m, 15H), 1.35 (t. 3H) 
IR: 3368, 2928, 1772. 1628, 1554, 1452, 1404, 1228, 1087, 856 

Example 50 

Trans-4-[(S)-N-((R)-2-hydroxy-4,4-dimethylpentanoyi) prolyl] aminomethylcyclohexanecarboxamide O- 
methoxycarbonyloxime (compound No. 534 of Table 1) 

NMR (COC! 3 ) 

7.07 (t, 1H), 4.77 (s. 2H), 4.52 (d. 1H), 4.34 (m, 1H), 3.85 (s. 3H), 3.58 (t, 1H), 3.37 (m, 1H), 3.22 (d, 1H), 
3.12-3.05 (m, 2H) f 2.26-2.21 (m, 1H), 1.97-1.37 (m, 13H), 1.03 (s, 9H). 1.09-0.95 (m. 2H> 
IR: 3346. 2953, 1763. 1643, 1442. 1257, 1089, 879 

Example 51 

Trans-4-[(S)-N-((R)-2-hydroxy-4,4-dimethylpentanoyl)prolyl] aminomethylcyclohexanecarboxamide O-ethox- 
ycarbonyloxime (compound No. 556 of Tabie 1) 

NMR (CDCb) 

7.05 (t. 1H), 4.73 (s, 2H), 4.52 (d. 1H). 4.34 (t r 1H). 4.27 (q, 2H), 3.53 (m. 1H), 3.45 (m. 1H), 3.08 (m, 
2H), 2.44 (m, 1H), 2.30-1.30 (m, 13H), 1.32 (t, 3H), 1.03 (s, 9H), 1.07-0.92 (m, 2H) 
IR: 3373. 2953, 1759, 1641, 1450, 1369, 1248, 1093 

Example 52 

Trans^-amino-^SJ-N-ffRJ-N'-methanesulfcnylphenyaianyi] prolyl] aminomethyicydohexane (compound No. 
776 of Table 1) L-tartrate. 

(a) Trans-4-t-butyloxycarbonylamino-benzyioxycarbonylaminomethylcyclohexane 

To a solution of trans-4-aminomethylcyclohexanecarboxylic acid (15.7 g. 100 mmol) and sodium 
hydroxide (4.0 g, 100 mmol) in water (30 ml), benzyloxycarbonyl chloride (15.6 ml, 110 mmol) and sodium 
hydroxide (4.4 g. 1 10 mmol) in water (30 ml) are added dropwise at 0*C, simultaneously. After stirring for 4 
hours, the mixture is extracted once with ether and 1 N-hydrochloric acid is added to the aqueous layer until 
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the pH of the mixture indicates 2. Then, the precipitated white solid is collected and dried. 

To a solution of the resulting compound (12.8 g. 50 mmol) in t-butanol (150 mi), triethylamine (8.3 ml, 
60 mmol) and OPPA (13.7 g, 50 mmol) are added and heated at reflux for 8 hours. After the solvent is 
evaporated, water is added to the residue and the mixture is extracted with chloroform. The organic layer is 
s washed once with an aqueous sodium carbonate (5%), once with an aqueous potassium hydrogen sulfate 
(5%). twice with water and once with saturated brine, successively, and then dried over sodium sulfate. The 
solvent is evaporated and the residue is purified with silica gel column chromatography (hexane-ethyl 
acetate) to give 8.6 g of the titled compound (47%). 
NMR(COCb) 

io 0.85-1.37 (m, 14H), 1.60-1.85 (m, 4H). 2.84 (t, 1H), 3.12 (br, 1H) f 5.00 (s. 2H) t 6.62 (d, 1H), 7.23-7 39 

(m. 6H) 

(b) Trans-4-t-butyloxycarbonylamino-[(S)-N-benzyloxycarbonylprolyl] aminomethylcyclohexane - 

rs The compound (4.4 g t 12 mmol) obtained in the item (a) is dissolved in methanol (200 ml) and the 
catalytic hydrogenation is conducted at room temperature and under atomospheric pressure in the 
presence of palladium black (0.4 g). After the completion of the reaction, the cataiyst is filtered off and the 
solvent is evaporated. 

To a solution of (S)-Z-proline (3.0 g. 12 mmol) in THF (30 ml), CDI (2.0 g, 12 mmol) is added at 0*C. 
20 After stirnng for 3 hours, a solution of the compound obtained in the above reaction in THF (150 ml) is 
added at 0 # C. After stirring for 6 hours, the solvent is evaporated and water (50 ml) is added to the residue. 
The mixture is extracted with chloroform and the organic layer is washed three times with water and once 
with saturated brine, successively. After drying over sodium sulfate, the solvent is evaporated and the 
residue is purified with silica gel chromatography (chloroform-rnethanol) to give 4.2 g of the titled compound 
25 (77%). 

NMR (COCb) 

0.85-1.06 (m. 4H). 1.44 (s, 9H). 1.60-2.35 (m, 9H). 2.94-3.20 (m. 2H), 3.20-3.55 (m, 3H), 4.31 (br, 1H), 
4.47 (br. 1H), 5.14 (s, 2H), 6.90 (br, 1H), 7.15-7.40 (m, 5H) 

30 (c) Trans-4-t-butyloxycarbonylamino-[(S)-N-[(R)-N , -benzyloxycarbonylphenylalanyl] prolyl] aminomethyl- 
cyclohexane 

The compound (3.6 g, 7.9 mmol) obtained in the item (b) is dissolved in methanol (50 ml) and the 
catalytichydrogenation is conducted at room temperature and under atomospheric pressure in the presence 
as of palladium black (0.3 g). After the completion of the reaction, the catalyst is filtered off and the solvent is 
evaporated. 

To a solution of (R)-Z-phenylalanine (2.4 g, 7.9 mmol) in THF (30 ml), CDI (1.3 g, 7.9 mmol) is added at 
0*C. After stirnng for 4 hours, a solution of the compound obtained in the above reaction in THF (60 ml) is 
added. After stirring for 8 hours, the solvent is evaporated and water is added to the reaction mixture. The 
40 mexture is extracted with chloroform and the organic layer is washed three times with water and once with 
saturated brine, successively, and then dried over sodium sulfate. The solvent is evaporated and the 
residue is purified with silica gel column chromatography (chloroform-methanol) to give 4.2 g of the titled 
compound (89%). 
NMR(CDCb) 

45 0.85-1.06 (m. 5H), 1.33-2.0 (m, 15H), 2.10-2.22 (m, 1H), 2.50-2.60 (m, 1H), 2.94-3.01 (m, 5H), 3.30 (br, 

1H), 3.57 (t. 1H)„ 4.32-4.59 (m, 3H), 5.08 (d, 2H), 5.69 (d. 1H), 7.02 (br, 1H), 7.18-7.37 (m, 10H) 

(d) Trans-4-amino-[(S)-N-[(R)-N*-methanesulfonylphenylalanyl]prolyl] aminomethylcyclohexane L- tartrate. 

so The compound (2.4 g, 3.9 mmol) obtained in the item (c) is dissolved in methanol (40 mi) and the 
catalytic hydrogenation is conducted at room temperature and under atomospheric pressure in the 
presence of palladium blae f0.2 g). After the completion of the reaction, the catalyst is filtered off and the 
solvent is evaporated. To d solution of the resulting compound in dichloromethane (40 ml), triethylamine 
(0.65 ml, 4.7 mmol) is added and a solution of methanesulfonyl chloride (0.47 g, 4.1 mmol) in dich- 

55 loromethane (100 ml) is further added at O'C, After stirring for 3 hours, an aqueous saturated sodium 
bicarbonate solution is added and the organic layer is washed once with water and saturated brine, 
successively. After drying over sodium sulfate, the solvent is evaporated and the residue is purified with 
silica gel chromatography (chloroform-methanol). 
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The resulting compound is dissolved in chloroform (10 ml) and a 4N-dioxane hydrochloride in dioxane 
(10 ml) is added at O'C. After stirring for 2 hours, the solvent is evaporated and chloroform (10 ml) and a 
iN-sodium hydroxide solution (10 ml) are added to the residue and. further, the mixtures stirred for 10 
minutes. The organic layer is dried over sodium sulfate and a solution of L-tartaric acid (0.34 g, 2.26 nm) in 
methanol (5 mi) is added. 

The solvent is evaporated and ether (20 ml) is added, and then the precipitated white solid is collected 
and dried to give 1.36 g of the titled compound (58%). 
NMR (DMSO-d 6 ) 

7.77 (m, 4H), 7.28 (m. 5H), 4.28 (m. 1 H). 4.16 (m. 1H), 3.57-3.45 (m. 8H). 2.73 (s. 3H). 1.91-1.75 (m 
9H), 1.54 (m. 1H). 1.25 (m, 4H). 0.93 (m. 2H) 
IR: 3324. 2934, 1734, 1638, 1545, 1453. 1308. 1148 

According to the same procedures, the compounds shown in the following Examples were synthesized. 

Example 53 * 

Trans-4-amino-[(S)-N-[(R)-2-methylsulfonylamino-2-cyclohexylacetyl] prolyl]aminomethylcyciohexane (com- 
pound No. 759 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.09 (br. 3H), 7.80 (t, 1H), 7.39 (d, 1H). 4.30-4.26 (m, 1H), 3.87 (t. 1H). 3.80-3.45 (m. 2H), 3.0-2.80 (m 
3H), 2.85 (s, 3H), 2.10-0.80 (m, 24H) 
IR: 3382. 2930. 2857. 1638. 1543, 1451. 1154 

Example 54 

Trans-4-amino-[(S)-N-[(S)-N'-ben2enesulfonyl-a-glutamyl] prolyl] aminomethylcyclohexane (compound No. 
792 of Table 1) hydrochloride 

NMR (DMSO-d s ) 

8.04 (br, 3H). 7.75-7.50 (m, 5H). 4.05 (q, 1H), 3.77-3.30 (m. 5H), 3.0-2.70 (m, 3H), 2.28 (t, 2H), 2.0-1.52 
(m, 10H). 1.31-1.11 (m. 3H), 1.0-0.85 (m, 2H) 
IR: 3400. 2937. 1637, 1449, 1161 

Example 55 

Trans-4-amino-[(S)-N-((RS)-3-methylsulfonylamino-3-phenylpropanoyl) prolyl]aminomethy!cyclohexane 
(compound No. 777 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

8.08 (m. 3H). 7.34 (m, 5H), 4.78 (m. 1H). 4.15 (m, 2H). 3.51 (m, 1H), 3.36 (m, 2H). 2.86 (m, 4H). 2.68 <s, 
3H). 2.51 (m, 2H), 2.00-1.69 (m. 6H), 1.27 (m, 4H), 0.92 (m. 2H) 
IR: 3409. 2936, 1638. 1453. 1314. 1148 

Example 56 

Trans-4-amino-[(S)-N-((R)-2-isopropoxycarbonylamino-4,4-dimethylpentanoyl) prolyl]- 
aminomethylcyclohexane (compound No. 797 of Table 1) 

NMR (CDCI 3 ) 

7.19 (m, 1H), 5.32 (d. 1H). 4.82 (m. 1H). 4.53 (m,2H), 4.00 (m, 1H), 3.48 (m. 1 H), 3.03-2.16 (m. 6H). 
2.00-1.31 (m. 6H). 1.57 (d, 2H), 1.49 (m, 4H). 1.24 (m, 6H). 1.00 (s. 9H). 0.95 (m, 2H) 
IR: 3326. 2949, 1640. 1541, 1449, 1248 
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Example 57 

Trans-4-amino-((S)-N-((R)-N*-ethoxycarbonyl-phenylaianyi) prolyl] aminomethylcyclohexane (compound No. 
780 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

7.98 (m, 3H), 7.37 (t. 1H). 7.26 (m, 5H), 4.37 (dd, 1H). 4.16 <m, 1H) t 4.02 (m. 2H), 3.88 (m, 1H), 3.59 (m, 
1H), 3.43 (m, 1H). 2.86 (m, 5H), 1.93-1.75 (m, 7H), 1.28 (m. 4H), 1.15 (t. 3H), 0.92 (m. 2H) 
IR: 3349, 2936, 1642. 1537, 1451. 1258 

Example 58 

Trans-4-amino-[(S)-((R)-phenylalanyl) prolyljaminomethylcyclohexane (compound No. 779 of Table 1) hy- 
drochloride * 

NMR (DMSO-d s ) 

8.69 (br, 3H). 8.09 (br, 4H), 7.37-7.20 (m, 5H), 4.19 (br, 1H). 4.09-4.06 (m. 1H), 3.20-2.82 (m, 5H), 2.0- 
0.S5 (m, 15H) 

IR: 3426. 2936. 1649. 1539, 1497. 1454 
Example 59 

Trans-4-amino-[(S)-N-((R)-2-ethoxycarbonyloxy-3-phenylpropanoyl) prolyl]aminomethylcyclohexane (com- 
pound No. 785 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

7.78 (m. 3H), 7.30 (m, 5H). 7.15 (d. 1H), 5.22 (t, 1H), 4.20 (m, 1H), 4.08 (m, 3H), 3.64 (m. 1H), 3.02-2.88 
(m, 5H), 1.92-1.72 (m, 7H), 1.20-0.94 (m, 9H) 
IR: 3397, 2938. 1740. 1655, 1453, 1269 

Example 60 

Trans-4-amino-[(S)-N-((R)-2-ally!carbamoyioxy-3-phenylpropanoyi) prolyl]aminomethylcycIohexane (com- 
pound No. 787 of Table 1) hydrobromide 

NMR (DMSO-d s ) 

7.90 (m, 3H). 7.30 (m. SH), 7.14 (m, 1H), 5.72 (m. 2H), 5.06 (m, 2H). 4.76 (m. 1H). 4.17 (m, 1H). 3.60 
(m, 1H). 2.98-2.85 {m. 5H), 1.87-1.70 (m, 7H), 1.23 (m, 7H). 0.90 (m, 2H) 
IR: 3364, 2936, 1707, 1645. 1543, 1454, 1256 

Example 61 

Trans-4-amino-((S)-N-((R)-2-hydroxy-2-cyclohexylacetyl) prolyl] aminomethylcyclohexane (compound No. 
768 of Table 1 ) hydrochloride 

NMR (DMSO-d 6 ) 

8.21 (br, 3H), 7.95 (m, 1H), 4.53 (m, 1H), 4.18 (d. 1H), 3.95 (m. 1H), 3.07 (m. 3H), 2.18-1.55 (m, 22H). 
1.30-1.03 (m, 2H) 

IR: 3422, 2928, 2854, 1637, 1450, 1388, 1240. 1114. 1045 
Example 62 

Trans-4-amino-[(S)-N-((R)-2-hydroxy-2-phenylacetyl) prolyl] aminomethylcyciohexane (compound No. 783 of 
Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

7.98 (br, 3H), 7.37-7.28 (m. 5H), 5.48 (br, 1H), 5.23 (d, 1H), 4.23 (d, 1H), 3.70-3.35 (m, 2H), 3.0-2.80 (m. 
4H), 2.0-1.60 (m. 8H), 1.40-0.90 (m, 5H) 
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IR: 3329. 2935, 1667, 1626. 1552. 1448 
Example 63 

5 Trans-4-amino-£(RS)-1-(<R^ 

(compound No. 834 of Table 1) hydrochloride 

NMR (DMSO-d s ) 

8.07 (m, 3H). 728 (m. 5H). 4.64 (m, 1H), 4.39 (m. 1H), 3.99 (m. 1H), 3.67 (m, 1H), 2.87 (m, 7H) 2 84 <s 

to 3H) f 1.91-1.68 (m. 5H). 1.33-0.92 (m, 10H) * (S * 
IR: 3385. 2936. 1638. 1535. 1453. 1314. 1150 

Example 64 



rs 



Trans-4-amino-[(SW^ prolyljaminomethylcyciohexane 
(compound No. 794 of Table 1) i j ^ 



NMR (CDCl 3 ) 

7.16 (m. 1H). 5.68 (d, 1H). 4.53 (d. 1H). 4.38 (m. 1H), 4.10 (q. 2H), 4.01 (m. 1H), 3.46-3 07 (m 4H) 
20 2.30-1.81 (m. 8H), 1.58 (m, 5H). 1.26 (t. 3H), 1.00 (s. 9H), 0.95 (m 2H) ( } ' 

IR: 3329. 2949, 1642. 1541, 1447, 1248. 1059 

Example 65 



25 



T rans-4-(5-methyl-i f 3^to^ 

dimethylpentanoylj prolyljaminomethylcyciohexane (compound No. 968 of Table 1) 



30 



40 



To a solution of the compound (5.4 g, 11.7 mmol) obtained in Examole 64 in OMF (40 ml) sodium 
carbonate (3.2 g, 23.4 mmol) is added, and a solution of 4-bromomethyh5-methyl-l ,3-dioxo-2-on (4 0 a 
17.6 mmol) in OMF (5 ml) is further added at 0«C. After stirring for 48 hours, the solvent is evaporated and 
water .s adaed to the residue, which is extracted with ethyl acetate. The organic layer is washed three times 
with water and once with saturated brine, successively, and then dried over sodium sulfate. The solvent is 
evaporated and the res.due is purified with silica gel column chromatography (chloroform-methanol) to give 
2.8 g of the titled compound- (44%). 
35 NMR (CDCb) 

^ 0 nV/T\^ , o 5 C oV d ' 1H) ' (d ' 1H) * 4 * 41 (m ' 1H) ' 4J ° (q ' 2H) ' 4 - 00 < m * 2H >' 3 * 48 2H). 3.45 (m. 
(t. 3H), 1 .26 (m, 3H), 1 .00 (s. 9H) f 0.96 (m. 2H) 1 ' * 

IR: 3329, 2934, 2870, 1823, 1649, 1539, 1445, 1223 

According to the same procedures, the compounds shown in the following Examples were synthesized. 

Example 66 

Trans-4-t-butoxycarbonylamino-((S)-N.C(R).N'-methane S ulfonylphenylalanyl] prolyljaminomethylcyciohexane 
15 (compound No. 955 of Table 1) 

NMR (CDCb) 

iu» 7 on 9 n (m ' 3H> ' 724 (m ' 2H) ' 667 (t ' 1H)> 5 61 (d - 1H) ' 440 (m ' 2H >- 429 < dd - ' H >. 358 (m. 1H), 3.34 (m 
1H). 2.99 (m. 4H). 2.82 (S. 3H), 2.69 (m. 1H). 2.18-1.74 (m. 9H). 1.43 (s 9H) 1 02 (m 4H) 
50 IR: 3376, 2932. 1655. 1526. 1453. 1322 ' 

Example 67 

Trans-4-guanidino-[(S)-N-[(R)-N'-methanesulfonylph e n y i a ianyll prolyljaminomethylcyciohexane (compound 
55 No. 646 of Table i ) sulfate 

To a solution of the compound (0.45 g. 1 mmol) obtained in Example 52 in ethanol (15 ml) a solution of 
2-methyl.sothiourea sulfate (0.14 g. 0.5 mmol) in water (5 ml) is added and heated at reflux for' 6 hours. The 
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solvent is evaporated and ether (20 ml) is added. The precipitated white solid is collected and washed with 
ether, and then dried under reduced pressure to give 0.44 g of the titled compound (81 ,•). 

NM luT2^ 6) 13H). 2.60-3.96 (m. 7H). 2.77 (». 3H>, 4.14-4.28 (m. 2H>. 5.47 (br, 1H). 6.75 (br. 1H). 7.20- 
s 7.36 (m, 5H), 7.83 (br, 1H). 8.40 (br. 4H) 

IR- 3322, 2932. 2193. 2153, 1644. 1545. 1451. 1319. 1150 

According to the same procedure as that described in Example 1. the following compounds of 
Examples 68 to 78 were synthesized. 

io Example 68 

4.Amidino-[(S)-N-((R)-2-hydroxy-cyclohexylacetyir prolyl] aminomethylbenzene (compound No. 82 of Table 
1) hydrochloride , 

,5 NMR (DMS^ g ^ ^ q ^ ^ ^ ^ ^ tm (4 m 4 3/ ^ 3H) 3 g6 (d> 1H)| 3 7Q (m> 
1 H) t 3.60-3.40 (m. 2H) 2.20-1 .0 (m. 1 4H) 

IR: 3227, 2922, 1657. 1607. 1539, 1485, 1458, 1323. i246, iG32 
20 Example 70 

4-Amidino-[(S)-N-[(R)-2-methylsulfonylamino-3,3-dimethylbutanoyl] prolyi]aminomethylbenzene (compound 
No. 114 of Table 1) hydrochloride 

25 NMR 9 < 4° M (br°2H). 9.24 (br. 2H). 8.63 (t. 1H). 7.81 (d. 2H). 7.47 (d. 2H). 7.20 (d. 1H). 4.42 (dd. 1H). 4.35 (t. 
2H), 3.96 (d. 1 H), 3.80-3.60 (m. 2H). 2.85 (s. 3H). 2.20-1 80 (m. 4H). 0.97 (s. 9H) 
IR: 3273, 2970. 2365. 1630. 1541. 1483, 1412. 1304, 1153, 715 

30 Example 70 

4-Amidino-[(S)-N-[(R)-2-methylsulfonylamino-6-ethoxycarbonylhexanoyl] prolyl]aminomethylbenzene (com- 
pound No. 117 of Table 1) hydrochloride 

3S NMR (DMSO-d«) a ^ 1H) 7 7g (d 1H)i 7 4fl {d , 2H) . 4 .35 (m. 3H). 4.65 (q. 2H). 3.69 (m, 1H), 3.55 (m, 
1H), 2.75 (S. 3H), 2.29 (t. 2H). 2.13 (m, 2H), 1.94 (m, 2H). 1.85 (m. 2H). 1.52 (m, 7H). 1.18 (t. 3H) 
IR: 3382, 1644, 1547, 1427, 1375, 1314, 1150. 1111 

40 Example 71 

4-Amidino-[(S)-N-[(R)-2-methylsulfonylamino-4-(3 1 -carboxy)-phenylbutanoyl] prolyl]amincmethylbenzene 
(compound No. 119 of Table 1) hydrochloride 

" ^ ISt. 0 2H)! 9.38 (s. 2H), 8.62 (t. 1H). 7.84 (m. 2H). 7.79 (d. 2H). 7.64 ( d. 1H), 7.47 (d 2H) 7.42 (m 
2H), 4.33 <m, 3H). 4.10 (m. 1H), 3.57-3.37 (m. 2H>. 2.35 (m. 1H), 2.78 (s. 3H). 2.73 (m. 1H). 2.12 (m. 1H). 
1.95-1.81 (m. 6H) 

IR: 3366, 1638, 1543, 1489. 1449, 1311. 1150, 754, 527 



50 



55 



Example 72 

4-Amidino-{(S)-N-[(R)-N*-methylsu^ prolyllaminomethylbenzene (compound 

No. 970 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) OLJV 7 nn f A ou\ 

9 31 (s 2H) 9 00 (s. 2H), 8.59 (t. 1H). 7.90 (d, 2H). 7.83 (d. 1H). 7.75 (d. 2H). 7.48 (d. 2H). 7.03 (d. 2H). 
4.35 (m, 4H), 4.22 (m, 2H), 4.12 (dd, 1H>. 3.72 (m. 2H). 2.89 (s. 3H), 2.20-1.80 (m. 4H) 
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IR: 3376. 1647, 1607, 1424, 1318. 1252. 1154, 1119. 774, 633. 525 
Example 73 



5 4-Amidino-[(S)-N-{(R).N , -methylsulfonyl-0-ethoxycarbonylmethyl-tyrosyf] prolyljaminomethylbenzene (com- 
pound No. 971 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

9.41 (br, 2H). 9.20 (br, 2H). 8.56 (t. 1H), 7.80 (d, 2H), 7.65 (d. 1H) ( 7.48 (d, 2H), 7.18 (dd. 2H). 6 84 (dd 
iQ 2H). 4.75 (q, 1H). 4.30 (dd. 1H), 4.30-4.25 <m. 2H). 3.70-3..42 (m. 3H). 3.47 (q t 2H), 3.18 (t 1H) 2 83 (d 
2H), 2.72 (s. 3H). 1.89-1.60 (m, 4H), 1.14 (dt. 3H) ' 
IR: 3370. 2365. 1742. 1636. 1541, 1512. 1445. 1308 

Example 74 ■ * 



4-Amidino-[(S)-N-{(R).N , -ethoxycarbonylphenylalanyl] prolyl] aminomethylbenzene (compound No. 972 of 
Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

9.40 (br, 2H). 9.24 (br, 2H), 8.14 (t. 1H). 7.80 (d. 2H). 7.59 (t. 1H), 7.45 (d. 2H), 731-7.15 (m 5H) 4 50- 
4.26 (m, 4H), 3.90-3.57 (m, 3H). 3.0-2.7 (m, 3H), 1.9-1.6 (m. 4H), 1.10-1.0 (m. 3H) 
IR: 3279, 2364, 1637, 1539. 1491, 1450, 1255, 704 

Example 75 



4-Amidino-[(S)-N-[(R)-2-methylsulfonylaminoheptanoyl] prolyl] aminomethylbenzene (compound No. 973 of 
Table 1 ) hydrochloride 

NMR (DMSO-d s ) 

30 9.37 (s, 2H). 9.16 (s, 2H). 8.60 (t. 1H), 7.76 (d, 2H), 7.48 (d, 2H). 7.40 (d, 1H), 4.50-4.23 (m. 3H), 4.08 

(m. 1H). 3.69 (m, 1H), 3.36 (m. 1H). 2.74 (s. 3H), 2.15 (m, 1H). 2.09-1.84 (m, 3H), 1.61-1.22 (m, 8H)' 0 87 
(m. 3H) 

!R: 3366, 2957, 1638, 1543, 1489, 1426, 1314, 1154, 718, 527 
35 Example 76 

4-Amidino-[(S)-N-[(R)-N , -methylsuIfonyl-0-(3 , -carboxymethyl-phenyl)-seryll proiyljaminomethylbenzene 
(compound No. 974 of Table 1 ) hydrochloride 

40 NMR (DMSO-d 6 ) 

9.46 (s, 2H), 9.31 (s, 2H), 8.70 (t. 1H), 7.83 (m, 3H), 7.48 (d. 2H), 7.19 (m, 2H), 6.89 (d. 2H), 4.58 (dd, 
1Hj, 4.37 (m, 4H), 4.14 (d, 2H), 3.70 (m, 1H). 3.60 (m, 3H), 2.89 (s. 3H). 2.11 (m, 1H), 2.01-1.82 (m, 3H) 
IR: 3382, 1724, 1640, 1543, 1489. 1447, 1316, 1262, 1154, 768, 527 

45 Example 77 

4-Amidino-r{S)-N-[(R)-N , -methylsulfonyl-0-(4*-carboxymethyl-phenyl)-seryl] prolyl]aminomethyibenzene 
(compound No. 975 of Table 1) hydrochloride 

so NMR (DMSO-d s ) 

9.45 (s. 2H). 9.29 (s. 2H), 8.70 (t. 1H). 7.33 (d. 2H), 782 (d. 2H). 7.48 (d. 2H). 7.24 (d, 1H). 6.82 (d. 2H), 
4.59 (dd. 1H), 4.37 (m, 4H). 4.14 (d. 2H), 3.70 (m, 1H), 3.61 (rn, 3H), 2.89 (s. 3H), 2.11 (m 1H), 2.01-1.82 
(m. 3H) 

IR: 3383. 1640. 1545. 1514, 1437, 1312, 1242, 1152. 824. 523 
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Example 78 



9 



4-Amidino-[(S)-N-[(R)-2-ethoxycarbonylmethylsulfonylamino-heptanoyl] prolyl]aminomethylbenzene (com- 
pound No. 976 of Table 1) hydrochloride 

5 

NMR (DMSO-d 6 ) 

9.36 (s, 2H), 9.15 (S. 2H). 8.49 (t. 1H). 7.81 (d. 1H), 7.77 (d, 2H). 7.47 (d. 2H), 4.35 (m, 3H), 4.21 (d, 1H) f 
4.15 (m. 1H), 4.06 (q, 2H), 3.93 (d. 1H). 3.73 (m, 1H). 3.53 (m, 1H), 2.14 (m, 1H), 1.94 (m, 3H), 1.67-1.18 (m! 
8H), 1.14 (t. 3H). 0.89 (m. 3H) 
to IR: 3274, 2957, 2372, 1821. 1738. 1647, 1541, 1422. 1319. 1159. 1022. 723. 628. 527 

According to the same procedures as that described in Example 15. the following compounds of 
Examples 79 to 86 were synthesized. 



15 



Example 79 

Trans-4-amidino-[(S)-N-[(R)-N , -ethoxycarbonyl-0-t-butyloxy-seryl]prolyl] aminomethylcyciohexane (com- 
pound No. 240 of Table 1 ) hydrochloride 

NMR (DMSO-d 6 ) 

20 8.88 (br, 2H). 8.71 (br. 2H), 7.72 (m, 1H). 6.39 (m, 1H), 4.59 (m. 1H) f 4.52 (m, 1H), 4.11 (m, 2H). 3.86- 
3.71 (m, 2H), 3.58 (m, 2H). 3.22 (m. 2H), 2.79-0.88 (m, 15H), 1.24 (t, 3H), 1.15 (s. 9H) 
IR: 3271. 2976, 1685, 1647, 1541, 1448. 1257, 1192. 1095, 1055 



25 



Example 80 

Trans-4-amidino-[(S)-N-[(R)-N , -isopropoxycarbonyl-0-(1M , -dimethylpropyl)-seryl] prolyl]- 
aminomethylcyciohexane (compound No. 977 of Table 1) hydrochloride 

NMR (DMSO-d s ) 

30 8.74 (br. 4H), 7.68 (m, 1H), 6.01 (m, 1H), 4.83 (m, 1H). 4.57 (m. 2H), 3.74 (m, 2H), 3.50 (m, 2H), 3.14 
(m, 1H), 2.97 (m. 1H), 2.5-0.9 (m. 16H), 1.24 (dd, 6H). 1.09 (s, 6H), 0.81 (t. 3H) 
IR: 3314, 2978, 1693, 1641, 1543. 1450, 1375, 1261, 1111. 1059 



35 



Example 81 

Trans-4-amidino-[(S)-N-[(R)-N , -ethoxycarbonyl-0-(1 , ,r-dimethylpropyl)-seryl] prolyl]- 
aminomethylcyciohexane (compound No. 978 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

40 8.75 (br, 4H), 7.55 (m. 1H). 6.40 (m. 1H) ( 4.52 (m, 2H). 4.13 (m. 2H). 3.88-3.70 (m. 2H). 3.55 (m. 2H), 
3.28 (m, 1H), 2.87-2.70 (m, 1H). 2.20-1.20 (m, 14H), 1.27 (t 3H). 1.09 (s. 6H) t 0.81 (t. 3H). 1.10-0.90 (m, 
2H) 

IR: 3292, 2974, 1689, 1645, 1543, 1448. 1259, 1095, 1055 
45 Example 82 

Trans^amidino-ttSJ-N-CfRJ-N'-isopropoxycarbonyl-O^V-ethyl-l'-methyl-propyO-seryl] prolyl]- 
aminomethylcyclohexane (compound No. 979 of Table 1) hydrochloride 

so NMR (DMSO-ti s ) 

8.73 (s, 2H), 8.69 (s. 2H), 7.55 (br. 1H). 5.99 (br, 1H). 4.34 (m, 1H), 4.54 (m, 2H), 3.71 (m, 2H). 3.49 (m, 
2H). 3.20-0.90 (m, 16H), 1.64 (q, 4H), 1.23 (t, 6H), 1.03 (s, 3H), 0.78 (t. 6H) 
IR: 3315. 2976, 2934, 1685. 1641, 1543. 1450. 1375, 1261. 1111 

55 
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Trans-^a^ aminomethylcyclohexane (com- 

pound No. 980 of Table 1) hydrochloride * 

5 

NMR (DMSO-d 6 ) 

8.82 (br. 2H), 8.74 (br. 2H), 7.47 <m, 1H), 6.63 (m. TH), 4.60-4.40 (m, 2H). 4.20-4.21 (m 2H) 4 00 (m 

^^(SaH? 1 3 (m ' 1H)> 2 " 87 (m ' 2H> ' 2 * 65 (m> 1H)> 2 * 18 " 1 ' 31 (m ' 12H) ' K31 (s ' 9H) ' 127 (t - 3H >- 

w IR: 3298. 2932. 1693, 1641, 1541, 1448. 1304. 1257, 1161, 1047 
Example 34 

Trans-4-amidino-[(S)-N-{(R^ i prolvll- 

/s aminomethylcyclohexane (compound No. 981 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

1 o^iSu 4H) * 7 1H) ' 5 * 97 (m * 1H) * 4 ' 83 (m * 1H) " 4 ' 55 < m * 2H >' 3 * 78 ( m - 2H >* 3.52 fm, 2H\ 3 15- 

1-20 (m.22H), 1.27-1.13 (m. 9H). 1.13-0.95 (m, 2H) 

20 IR: 3329. 2934, 1684, 1639, 1541, 1450. 1261, 1 182, 1 1 1 1 , 1060. 918 
Example 85 

Trans -^ prolyljaminomethylcyclohexane (com- 

as pound No. 982 of Table 1) hydrochloride 

NMR (OMSO-d s ) 

3 0 5 8 ; m 4 im Tin r a °,S'JS 5 o 6 (m ' 1H) ' 485 (m ' 1H) * 4 57 (m ' 1H) * 429 (m ' 1H) ' 3 * 80 - 3 * 60 ^ 3H). 
3^05 (m. 2H), 2.60 (m, 1H), 2.50-1.20 (m, 11H), 1.27-1.22 (m. 1SH), 1.15 (d, 3H), 1.10-0.90 (m 2H) 

30 IR: 3331 . 2978, 1 697, 1 639, 1 543, 1 450. 1 375, 1 265, 1 1 82, 1 1 1 1 
Example 36 

Trans-4-amidino-[(S)-N-[(R)-2-ethoxycarbonylamino-3-isopropyithio-3-methyl-butanoyl] prolyl]- 
35 aminomethylcyclohexane (compound No. 983 of Table 1) hydrochloride 

NMR (DMSO-d 6 ) 

^q 9 ; 13 fJ; I 8 ' 46 ^ 2H) " 7 ' 3 ° (m - 1HX 5 * 85 (m ' 1H) ' 4 - 55 < m ' 1H >' 4 36 < m - 1H), 4.15-3.85 (m. 3H). 

40 ?:S^5 (m 2H, ^ ^ 1H) ' 2 0 °* 1 ' 20 13H> ' 148 (S ' 3H) * 1 * 33 ^ 3H) ' 1 - 30 " 1 - 20 9H) ' 

IR: 3420, 2974, 1635, 1556, 1521, 1448. 1385, 1298, 1259, 1060 

According to the same procedures as that described in Example 24, the following compounds of 
Examples 87 to 1 13were synthesized. 

45 Example 37 

4-[(S)-N-[(R).2-hydroxy-cyclohexylacetyl] prolyl] aminomethylbenzamidoxime (compound No. 391 of Table 
50 NMR (DMSO-d 6 ) 

,hr fM^fln^in 8 ' 31 (t ' ,H) ' " 59 (<1 2H) * 724 (d * 2H) ' 5 73 (bf ' 2H) ' 4 57 < m « 1H >' 4 ' 26 -«2 (m. 3H), 3.91 
(br, 1H). 3.40-3.60 (m t 2H), 2.05-0.80 (m, 15H) 

IR: 3375, 2926, 2853. 1638, 1561, 1451, 1385, 1244 

55 
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4-[(S)-N-[(R)-N'-isopropoxycarbonyl-phenylaianyl] prolyl] aminomethylbenzamidoxime (compound No. 395 
of Table 1 ) 

5 

NMR(COCI 3 ) 

7.65 (br, 1H), 7.53 <d. 2H), 7.29-7.19 (m, 8H). 5.89 (d, 2H), 5.01 (br, 2H), 4.58-4.45 (m, 4H), 4.27 (dd. 
1H), 3.65 (br, 1H), 3.10-2.93 (m. 2H), 2.58 (q, 1H), 2.17 (br, 1H). 1.90-1.50 (m. 2H), 1.11 (d, 4H) ( 0.96 (d. 
2H) 

io iR: 3331 , 2980. 2880, 2365. 1 639, 1 539, 1 452, 1 26 
Example 89 

4-[($)-N-((R)-2-ethoxycarbony!amino-phenylacetyl] prolyl] aminomethylbenzamidoximei (compound No. 403 
is of Table 1) 

NMR (CDCb) 

7.80 (uf. In), 7.47 (u, 2H), 7.4C-7. 14 (m, on), G.11 (uu, mj, 5.43 (du, In), 4.38 fur. 2H), 4.70-4.54 (m, 
2H), 4.50-4.20 (m, 1H), 4.15-4.00 (m, 1H). 4.00-3.80 (m, 2H), 3.25-3.19 (m. 1H), 2.30-1.80 (m, 4H), 1.16 (dt. 
20 3H) 

IR: 3339, 2980. 2365. 1641, 1524, 1437, 1385, 1057 
Example 90 

25 4-[(S)-N-[(R)-N'-ethoxycarbonyi-vaiyl]prolyi] aminomethylbenzamidoxime (compound No. 407 of Table 1) 
NMR (COCI 3 ) 

7.57 (br, 1H), 7.54 (d, 2H). 7.20 (d. 2H), 5.98 (d. 1H) ( 4.97 (br. 2H). 4.68-4.59 (m, 2H), 4.24 (dd, 1H) t 
4.07 (t. 1H), 4.10-4.00 (m, 1H). 3.90-3.80 (m, 1H). 3.60-3.45 (m. 2H). 2.31 (br, 1H). 2.20-1.95 (m. 4H) 1.88 (d, 
30 1H), 1.01 (t. 3H), 0.97 (d, 6H) 

IR: 3337, 2971, 2873, 2363, 1640, 1539, 1445, 1277, 1238 

Example 91 

3$ 4-((S)-N-[(R)-2-ethoxycarbonylamino-3,3-dimethylbutanoyl] prolyl] aminomethylbenzamidoxime (compound 
No. 409 of Table 1) 

NMR (DMSO-d 6 ) 

8.01 (br, 1H), 7.59 (d. 2H) ( 7.21 (d. 2H). 7.19-7.15 (m, 1H), 5.73 (br, 2H), 4.36-4.24 (m, 4H), 4.0-3.60 (m. 
40 4H), 2.10-1.80 (m t 5H). 1.06 (t, 3H). 0.96 (s. 9H) 
IR: 3345, 2966. 2364, 1647. 1535, 1443. 1240 

Example 92 

45 4-[(S)-N-[(R)-2-ethoxycarbonylamirto-heptanoyl) prolyl] aminomethylbenzamidoxime (compound No. 41 1 of 
Table 1) 

NMR{COCI 3 ) 

763 (m. 1H), 7.51 (d, 2H), 7.20 (d, 2H) t 5.85 (d. 2H), 4.99 (br, 1H), 4.67-4.58 (m, 2H), 4.35-4.28 (m, 2H), 
so 3.99 (br, 1H), 3.36-3.30 (m, 1H), 3.58-3.50 (m, 2H), 2.31 (br, 1H), 2.07-1. SO (m. 3H). 1.80-1.50 (m, 2H). 1.40- 
1.10 (m, 5H), 1.03 (t, 3H), 1.01-0.84 (m, 3H) 
IR: 3347, 2961. 2363. 2342. 1641, 1541, 1447, 1263. 1049 
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Example 93 

4-{(S)-N-{(R)-2-t-butyloxycarbonylamino-heptanoyl] prolyl] aminornethylbenzamidoxime (compound No 412 

or Table 1) 



NMR (COCb) 

7.74-7.70 (m. 1H), 7.49 (d. 2H), 7.27 <t, 1H). 7.20 (d. 2H). 5.43 (d. 1H), 4.93 (br. 2H) 4 65 <d 1H) 4 48- 

'0 IR: 3337, 2961. 2934, 2363. 1641. 1535, 1449. 1368. 1165 
Example 94 

« ^Jg"^^ Pr0lyl1 OTinometh y |ben2amid °* j ™ (compound 

NMR (COCb) 

7.58-7.51 (m, 1H). 7.53 (d. 2H). 7.20 (d. 2H). 5.87 (d. 1H). 5.01 «jr, 2W 4 6 4-4 'm 2"* 4 40 'r <t-r 

IR: 3324, 2957, 2263, 2342, 1642, 1541, 1445, 1248. 1059 
Example 95 

25 4-[(S)-N-[(R).^^ prolyljaminomethylbenzamidoxime (com- 

pound No. 984 of Table 1) 

NMR (CDCI 3 ) 

nn ^ 7 AV?;n HK ™ 1 ^ 728 ' 720 < m ' 8H >' 6 70 W- 1 H >. 5.09 (br, 2H), 4.66 (dd. 1H). 4.60-4.55 (m 
30 2H) 4.22-4.00 (m, 4H), 4.03 (q. 2H). 3.62 (br. 1H), 3.10-3.02 (m, 2H), 2.60-2.40 (m, 1H). 2.14 (br 1H) 2 00- 

1.o0 (m, 3H), 1.22 (t, 3H) A uu 

IR: 3356, 3063, 2980. 2364, 1717, 1641, 1539, 1451, 1213, 702 



35 



40 



45 



50 



Example 96 

4-[(S)-N-(^ pro(y|] aminomethylbenzamidoxime (compound No. 

y85 of Table 1) 

NMR (CDCI 3 ) 

a ,JfL ( ?' 2 o H) " 7 - 54 " 7 - 50 < m - 1H >- 720 ( d - 2H >. 6-03 (br. 1H). 4.97 (br. 2H). 4.68 (q. 2H), 4.22 (dd, 1H) 
« £?• K 3 - 64 ' 3 - 47 (m ' 1 H >- 3 20 < s - 3H >- 2 -32 (br. 1 H), 2.05-1 .60 (m. 9H). 1 .28-0.97 (m, 6H 

IR: 3343. 2928. 2853. 2365, 1639. 1541. 1449. 1260 

Example 97 

H(SW(R).2-8thoxycarboriylamino-2'-thienylacetyl] prolyl] aminomethylbenzamidoxime (compound No 
986 of Table 1) * r- 

NMR (COCb) 

7.80-7.60 (m. 1H), 7.46 (dd, 2H). 7.40-6.95 (m. 5H). 6.13 (dd. 1H), 5.71 (dd, 1H), 4.99 (br 2H) 4 75-4 20 
(m. oH), 4.00-3.80 (m, 2H), 3.70-3.50 (m, 1H), 3.40-3.30 (m. 1H), 2.40-1.80 (m, 4H) 1 16 (dt 3h) 
IR: 3337, 2973. 2364, 1641, 1524. 1443. 1240. 1057 710 ' 
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10 



rs 



20 



4-{(S)-N-[(R)-2-ethoxycarbonylamino-4 # -fluorophenylacetyi] prolyl] aminomethylbenzamidoxime (compound 
No. 987 of Table 1) 

NMR (COCb) 

7.80 (t. 1H). 7.46-7.27 (m, 4H), 7.19-6.92 (m, 4H), 6.19-6.15 (m, 1H), 5.50 (dd. 1H) t 5.02 (br, 2H), 4.70- 
4.20 (m, 3H), 4.10-3.70 (m, 4H), 3.22-3.15 (m, 1H). 2.25-1.80 (m, 4H), 1.16 <dt. 3H) 
IR: 3345, 3073. 2980, 2363, 2344, 1641 . 1 510, 1 1 43 

Example 99 

4-{(S)-N-[(R)-N , -benzyloxycarbonyl-phenyialanyi] prolyl] aminomethylbenzamidoxime (compound No. 988 of 
Table 1) , 

NMR (CDCfa) 

7.50 (d, 2H), 749-7.30 (m. 1H), 7.26-7.12 (m. 12H), 6.40-6.10 (m, 1H), 4.85 (br, 2H), 4.90-4.70 (m, 1H). 

a ec a Af\ /— a a on a nn /— . <* t_i\ o -rr\ o cn /« 1 o no o nc / M 1 n on o ^ c /~* -t o nn t >ie /— 

TiJ^/'T.TU \*>l, Tl I/, T.UV/'TAU \l I ( , III/, *J./VS~W.W \ /, C.s^sS \t H , <•!/, «■ .^W "«•• I >rf \l • ■ « I I l/i fe.UU" I ,~T>J \t 1 I , 

3H) 

Example 100 

4-[(S)-N-(R)-2-t-butyloxycarbonylamino-4,4-dimethylpentanoyi] prolyl] aminomethylbenzamidoxime (com- 
pound No. 989 of Table 1 ) 



25 



NMR (COCb) 

7.67 (t, 1H), 7.53 (d, 2H), 7.22 (d, 2H), 5.34 (d, 1H), 4.91 (br, 2H), 4.65 (d. 1H), 4.42-4.34 (m. 3H), 4.00- 
3.90 (m. 1H), 3.48 (q. 1H). 2.40-2.30 (m, 1H), 2.02-1.95 (m, 3H), 1.56-1.53 (m, 2H), 1.31 (s, 9H), 0.98 (s, 
9H) 

30 IR: 3345. 2959, 2367, 1641, 1535, 1446. 1367, 1 167 
Example 101 

4-[(S)-N-[(R)-N , -dimethylcarbamoyl-phenylalanyl] prolyl] aminomethylbenzamidoxime (compound No. 990 of 
35 Table 1) 

NMR (DMSO-d 6 ) 

9.56 (s. 1H), 8.11 (t, 1H). 7.56 (d. 2H). 7.18 (d. 2H), 7.29-7.16 (m, 5H), 6.70 (d. 1H), 5.74 (br, 2H), 4.40- 
4.05 (m, 4H). 2.94 (d, 2H), 2.93-2.70 (m. 2H). 2.60 (s. 6H) ( 1.90-1.60 (m, 4H) 
40 IR: 3306, 2932, 2880, 2363, 2341, 1634, 1541, 1453 

Example 102 

4-[(S)-N-[(S)-N , -benzyloxycarbonyl-£-t-butylaspartyl] prolyl] aminomethylbenzamidoxime (compound No. 
45 991 of Table 1) 

NMR(CDCI 3 ) 

7.63 (br, 1H), 7.51 (d. 2H). 7.33-7.26 (m, 5H), 7.18 (d. 2H), 6.07 (d, 1H), 5.08 (dd. 2H), 4.92 (br, 2H). 
4.90-4.70 (m. 1H). 4.66 (d. 1H). 4.40 (d, 2H), 3.90-3.80 (m, 2H), 3.0-2.90 (m. 1H), 2.55 (dd. 1H), 2.35-2.20 
50 (m, 1H), 2.03-1.90 (m, 3H), 1.25 (s. 9H) 

IR: 3364, 3063, 2978. 2363, 2343, 2343, 1717, 1641, 1539, 1450, 1369. 1253. 1157 
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Example 103 



10 



Trans-^ffSJ-N-KRj-N'-ethoxycarbonyl-O-t-butoxy-seryl] prolyl] aminomethylcyclohexafiecarboxamidoxime 
(compound No. 485 of Table 1) 

NMR (C0C! 3 ) 

7.16 (m. 1H), 5.53 (m, 1H). 4.60-4.53 (m, 2H), 4.47 (s. 2H). 4.13-4.06 (m. 2H). 3.76 (br, 2H). 3.60-3 50 
(m, 2H). 3.07 (br, 2H). 2.41 (m, 2H), 2.04-1.20 (m, 12H), 1.27 (t. 3H). 1.16 (s. 9H), 1.03-0.94 (m. 2H) 
IR: 3352. 2930, 1701, 1651, 1541, 1448, 1259. 1053. 754 

Example 104 

Trans-4-f(S)-N-[(R)-N*-isopropoxycarbonyl-0-t-butylseryl] prolyl] aminomethylcyclohexanecarboxamidoxime 
(compound No. 486 of Table 1) ' , 

NMR (CDC! 3 ) 

7.19 (m, 1H). 5.40 (d, 1H), 4.87 (m, 1H), 4.61-4..53 (m. 2H), 4.47 (br, 2H), 3.75 (m, 2H>, 3.60-3.40 (m. 
2H), 3.08 (t, 2H), 2.40 (m, 1 H), 2.20-1.20 (m, 12H), 1.21 (dd, 6H). 1.19 (s, 9H), 1.10-0.90 (m. 2H) 
IR: 3356. 2976, 1697, 1649, 1541, 1448. 1261, 1190, 1109. 1022 

Example 105 

Trans-4-[(S)-N-[(R)-N , -ethoxycarbonyl-0-t-(r,V-dimethylpropyl]seryl)prolyl]- 
aminomethylcyciohexanecarboxamidoxime (compound No. 487 of Table 1) 

NMR (CDCI 3 ) 

7.14 (m, 1H), 5.51 (d, 1H), 4.60-4.50 (m, 2H), 4.48 (br. 2H), 4.09 (m. 2H), 3.78 (m, 2H), 3.55-3.45 (m, 
2H). 3.06 (m. 2H), 2.35 (m, 1H), 2.20-0.90 (m, 16H), 1.24 (t, 3H), 1.10 (s, 6H), 0.82 (t, 3H) 
IR: 3346, 2976. 2930, 1649. 1543. 1448, 1261, 1176, 1095, 1055 

Example 106 

Trans^-KS^N-CJRJ-N'-isopropoxycarbonyi-O^IM'-dimethylpropyO-seryl] prolyl]- 
aminomethyicyclohexanecarboxamidoxime (compound No. 488 of Table 1) 

NMR (CDCb) 

7.18 (m, 1H), 5.38 (d. 1H), 4.86 (m, 1H), 4.61-4.50 (m, 2H). 4.47 (br, 2H). 3.77 (m, 2H), 3.57-3.42 (m, 
2H), 3.06 (t, 2H), 2.39 (m, 1H), 2.20-0.90 (m, 16H) t 1.23 (dd, 6H), 1.10 (s. 6H). 0.82 (t, 3H) 
IR: 3346, 2976, 1703, 1651, 1541, 1448, 1263, 1178, 1109, 1030 

Example 107 

Trans-4-[(S)-N-[(R).N'-isopropoxycarbonyl-0-(1 *-ethyl-1 '-methyl-propyl)-seryl] prolyl]- 
aminomethylcyciohexanecarboxamidoxime (compound No. 490 of Table 1) 

NMR (CDCb) 

7.17 (br, 1H), 5.35 (br, 1H), 4.86 (m, 1H), 4.60-4.50 (m, 2H), 4.47 (br, 2H), 3.78 (m, 2H), 3.53-3.38 (m. 
2H), 3.07 (t. 2H). 2.37-1.20 (m, 17H), 1.23 (t, 6H), 1.06 (s. 3H), 1.06-0.82 (m, 2H), 0.79 (t, 6H) 
IR: 3350. 2976. 2932. 1651, 1541, 1450. 1375, 1263, 1109. 1026 

Example 108 

Trans-4-[(S)-N-[(R)-N'-ethoxycarbonyl-S-t-buty(-cystinyl] prolyl] aminomethylcyc!ohexanecarboxamidoxime 
(compound No. 492 of Table 1) 

NMR (COCI3) 

7.27 (m, 1H), 5.81 (m, 1H). 4.60-4.40 (m. 2H). 4.88 (br, 2H). 4.11 (m, 2H), 3.87 (m, 1H), 3.68 (m. 1H), 
3.06 (m. 2H). 2.90-2.70 (m. 2H), 2.37 (m, 1 H). 2.10-1.20 (m, 12H). 1.32 (s. 9H). 1.25 (t. 3H). 1.10-0.90 (m. 
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2H) 

IR: 3346, 2930. 1699, 1649. 1541, 1448. 1257, 1163. 1051, 929 
Example 109 

Trans-4-[(S)-N-[(R)-2-ethoxycarbonylamino-3-isopropylthio-3-methylbutanoyl] prolyl]- 
aminomethylcydohexanecarboxamidoxime (compound No. 497 of Table 1 ) 

NMR (CDC1 3 ) 

7.16 (m, 1H). 5.62 (m. 1H). 4.61 (d. 1H). 4.47 (br, 2H). 4.35 (d, 1H), 4.12 (m, 2H), 3.96 (m, 1H), 3.76 (m, 
1H), 3.10 (m, 1H). 3.00 (m, 2H). 2.38 (m, 1H), 2.00-1.20 (m, 12H), 1.47 (s, 3H), 1.40 {s, 3H), 1.33-1.25 (m, 
9H). 1.00-0.90 (m, 2H) 

IR: 3354 t 2928, 1653. 1541, 1446. 1367, 1302. 1251. 1155, 1055 
Example 1 10 

Trans^ftSJ-N-KSJ-N'-t-butyloxycarbonyl-seryl] prolyl] aminomethylcyclohexanecarboxamidoxime (com- 

nnnnri Mr* QQO nf Tahl<a 1\ 

NMR (CDCI3) 

7.76 (br, 1H). 6.10 (br, 1H), 5.40 (br, 1H). 4.60 (br, 4H). 3.96 (br, 4H). 3.16-1.21 (m, 15H), 1.40 (s. 9H), 
0.99 (br, 2H) 

IR: 3314, 2978, 1691. 1639, 1541, 1450, 1367, 1165, 1049 
Example 111 

Trans-4-[(S)-N-[(R)-N'-isopropoxycarbonyl-0-t-butyl-threonyl] prolyl] aminomethylcyclohexanecarboxamidox- 
ime (compound No. 993 of Table 1) 

NMR (CDCb) 

7.24 (m, 1H), 5.43 (d, 1H), 4.35 (m, 1H), 4.57 (d, 1H), 4.47 (br, 2H), 4.23 (t, 1H). 3.92 (t. 1H), 3.30-3.70 
(m. 2H), 3.06 (m. 2H), 2.36 (m, 1H), 2.00-1.20 (m, 12H), 1.23 (s, 9H) 1.23 (dd, 6H), 1.15 (d. 3H), 1.10-0.90 
(m. 2H) 

IR: 3354, 2973. 1699, 1649. 1543, 1448, 1373, 1257, 1 192. 1 1 1 1 , 1032 
Example 112 

Trans-4-[(S)-N-[(R)-2-acetoxy-cyciohexyiacetyl] prolyl] aminomethylcyciohexanecarboxamidoxime (com- 
pound No. 994 of Table 1) 

NMR (CDCb) 

6.80 (br, 1H), 4.61 (t. 2H), 4.49 (br, 2H), 3.90-3.84 (m, 1H), 3.51-3.40 (m, 1H), 3.10-2.85 (m, 2H), 2.38 
(br, 1H), 2.11 (s. 3H), 2.06-0.80 (m, 25H) 
IR: 3484, 3389, 2928, 2855, 1725, 1649, 1451, 1250 

Example 1 13 

Trans-4-[(S)-N-((R)-N*-isopropoxycarbonyl-0-(1 , -methylcyclopentyl)-seryl] prolyl]- 
aminomethylcyciohexanecarboxamidoxime (compound No. 995 of Table 1) 

NMR (CDCb) 

7.18 (m, 1H), 5.42 (m. 1H), 4.85 (m, 2H), 4.60-4.49 (m. 4H), 3.73 (m, 2H), 3.57-3.42 (m, 2H), 3.08 (m, 
1H), 2.40 (m, 1H), 2.04-1.20 (m, 21 H), 1.27-1.20 (m. 9H), 1.03-0.94 (m, 2H) 
IR: 3356, 2932, 1695, 1653, 1541. 1448. 1263. 1111. 1030, 918 

According to the same procedures as that described in Example 48, the following compounds of 
Examples 1 14 to 122 were synthesized. 
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Trar»s-4-[(S)-N-[(R)-2-t'butyloxycarbonylamino-4 t 4-climethylpentanoyl] # prolyl]- 

aminomethylcyclohexanecarboxamide O-methoxycarbonyloxime (compound No. 533 of Table 1) 

NMR (COCb) 

7.14 (br. 1H). 5.04 (d. 1 H), 4.74 (br, 1H), 4.58 (d, 1H), 4.40-4.30 (m. 1H), 4.00-3.85 (m, 1H), 3.94 (s, 3H), 
3.46 (q, 1H), 3.30-3.20 (m, 1H), 2.95-2.88 (m, 1H), 2.42 (br, 1H). 2.26 (t. 1H), 2.00-1.73 (m, 11H). 1.54-1.26 
<m, 4H). 1.43 (s, 9H), 1.00 (s. 9H) 

IR: 3347, 2955, 2870. 1765. 1645. 1539. 1443. 1254, 1169, 879 
Example 115 

Trans-4-{(S)-N-[(R)-N'-isopropoxycarbonyi-leucyl] prolyl] aminomethylcyciohexanecarbox^amide O-methox- 
ycarbonyloxime (compound No. 540 of Table 1) 

NMR(CDCI 3 ) 

7.11 (br, 1H), 5.18 (d. 1H). 4.90-4.70 (m. 1H), 4.77 (br. 2H) f 4.56 (d, 1H), 4.40-4.30 (m, 1H), 3.95-3.36 
(m, 1H), 3.85 (s. 3H), 3.46 (q. 1H), 3.20-2.95 (m. 2H). 2.40-2.30 (m. 1H), 2.30-2.10 <m, 1H), 2.00-1.20 (m. 
13H). 1.23 (dd, 6H). 1.04-0.89 (m. 8H) 

IR: 3354. 2957. 2932. 2872, 2363, 2341, 1763, 1643. 1541, 1443, 1260 
Example 116 

Trans^-ffSj-N-ffRj-N'-ethoxycarbonyl-O-t-butyi-seryl] prolyl] aminomethylcyciohexanecarboxamide O- 
methoxycarbonyioxime (compound No. 996 of Table 1) 

NMR (CDCI 3 ) 

7.20 (m, 1H). 5.34 (m, 1 H), 4.70 (s, 2H), 4.61 (m, 1H), 4.50 (m. 1H). 4.12-4.06 (m, 2H). 3.35 (s, 3H). 3 74 
(m, 2H). 3.60-3.39 (m. 2H), 3.06 (m, 2H), 2.41-1.20 (m t 13H). 1.25 (t. 3H), 1.16 (s, 9H), 1.08-0.94 (m, 2H) 
IR: 3348, 2976, 1768, 1703, 1645, 1541, 1442. 1255. 1053. 879, 752 

Example 117 

Trans-4-[(S)-N-[(R)-2-hydroxy-4-methyl-pentanoyl] prolyl] aminomethylcyciohexanecarboxamide O-methox- 
ycarbonyioxime (compound No. 997 of Table 1) 

NMR (COCI3) 

7.07 (m, 1H), 4.73 (br, 2H), 4.52 (d, 1H), 4.23 (m, 4H), 3.56 (m, 1H) ( 3.40 (m. 1H), 3.13 (m, 3H), 2.41 (m, 
1H), 2.30-0.90 (m, 15H). 1.33 (t, 3H). 0.97 (dd, 6H) 
IR: 3346, 2932, 1759, 1641, 1450, 1369, 1251. 1078. 920. 846 

Example 118 

Trans-4-[(S)-N-[(R)-N'-ethoxycarbonyl-0-t-butyl-seryl] prolyl] aminomethyicyciohexanecarboxamide O-ac- 
etyloxime (compound No. 998 of Table 1) 

NMR (COCI3) 

7.20 (m, 1H), 5.33 (m, 1H), 4.69 (s, 2H), 4.60 (m, 1H), 4.51 (m, 1H), 4.17-4.07 (m, 2H), 3.77-3.65 (m, 
2H), 3.60-3.46 (m, 2H), 3.09-3.08 (m. 2H). 2.40-1.00 (m. 13H), 2.15 (s, 3H). 1.25 (t, 3H). 1.16 (s, 9H), 1.14- 
0.94 (m. 2H) 

IR: 3346, 2976. 1641, 1541, 1448, 1234, 1053, 754 
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Example 119 

Trans-^SVN-ftRJ-N^isopropoxycarbonyl-O-t-butyl-seryl] prolyl] aminomethylcyclohexanecarboxamide 0- 
methoxycarbonyloxime (compound No. 999 of Table 1) 

5 

NMR (CDC! 3 ) 

7.23 (t. 1H). 5.26 (d, 1H) f 4.85 (m, 1H), 4.71 (m, 1H), 4.59 (d, 1H), 4.49 (m. 1H). 3.85 (s. 3H), 3.73 (m, 
2H), 3.61-3.49 (m, 2H). 3.06 (t. 2H). 2.36 (m, 1H), 2.26 (t. 3H), 2.10-1.20 (m. 11H). 1.21 (dd, 6H), 1.16 (s, 
9H), 1.10-0.90 (m, 2H) 
70 IR: 3348. 2978, 1768. 1703, 1649. 1541. 1444, 1259. 1192. 1109 

Example 120 . 

4-N-ethoxycarbonyl-amidino-[(S)-N-((R)-2-methyisulfonylamino-4,4-dimethylpentanoyl] * prolyl]- 
rs aminomethylbenzene (compound No. 1 000 of Table 1 ) 

NMR ICQCh) 

7.29 (d. 2H). 7.30 (d, 2H). 7.23 (t, 1H). 5.53 (br, 1H), 4.52-4.37 (m. 2H). 4.24-4.17 (m. 2H). 4.20 (q. 2H), 
3.90-3.80 (m. 1H), 3.50-3.40 (m. 1H). 2.77 (s, 3H). 2.28-2.20 (m. 4H). 1.84 (br. 2H). 1.60-1.40 (m. 2H). 1.34 
20 (t. 3H). 1.02 (s. 9H) 

IR: 3378. 2957, 2876, 2364, 2230, 1628, 1267, 1 147 

Example 121 

25 4-N-methoxycarbonyl-amidino-((S)-N-[(R)-2-methylsulfonyiaminocycioriexylacetyl] prolyl]- 
aminomethylbenzene (compound No. 1001 of Table 1) 

NMR (CDCb) 

7.78 (d, 2H), 7.29 (d. 2H). 7.27 (t. 1H). 5.49 (d. 1H), 4.56 (d, 1H). 4.42 (dq, 2H), 3.77 (s. 3H), 3.80-3.70 
30 (m, 2H), 3.60-3.51 (m. 1H). 2.79 (s, 3H), 2.28-1.60 (m. 12H), 1.20-0.95 (m. 5H) 
IR: 3376. 2930. 2855, 2365. 1626, 1528, 1501, 1439, 1271, 1144 

Example 122 

35 Trans-4-N-methoxycarbonyl-amidino-[(S)-N-[(R)-2-ethoxycarbonylamino-4,4-dimethylpentanoyl] prolyl] 
aminomethylcyclohexane (compound No. 599 of Table 1) 

NMR (CDCb) 

7.08 (br, 1H), 5.17 (d. 1H). 4.56 (d, 1H), 4.50-4.40 (m, 1H), 4.20-3.80 (m. 3H), 3.70 (s, 3H). 3.47 (q, 1H). 
40 3.20-3.00 (m, 2H). 2.45-2.30 (m, 1H). 2.20-1.30 (m, 15H). 1.24 (t. 3H), 0.99 (s. 9H), 1.10-0.89 (m. 2H) 
IR: 3366, 2953. 2365. 1780. 1697, 1640, 1533. 1441, 1271, 1055 

According to the same procedures as that described in Example 52. the following compounds of 
Examples 123 to 125 were synthesized. 

45 Example 123 

T rans .4- arn in 0 .[(S)-N-[(R)-2-carboxymethylsuifonylamino-heptanoyl]prolyl]aminomethylcyclohexane (com- 
pound No. 791 of Table 1) hydrochloride 

so NMR (DMSO-d 6 ) 

7.97 (m, 2H), 7.57 (m, 1H), 4.19 (m. 2H), 4.01 (d. 1H), 3.80 (d. 1H), 3.68 (m. 1H), 3.50 (m, 1H). 2.88 (m, 
3H). 2.04 (m, 1H), 1.90 (m, 5H), 1.73 (m, 4H), 1.58-1.13 (m, 12H), 1.00-0.84 (m. 5H) 
IR: 3387, 2934, 1726. 1637, 1553, 1452. 1325, 1159, 1090. 1046. 604 
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Example 124 

Trans-4.amino-{(S)-N-((R).N'-methylsulfonyl-0-methytyrosyl] prolyl] aminomethylcyclohexane (compound 
No. 1002 of Table 1) hydrochloride 

5 

NMR (DMSO-d 6 ) 

8.10 (br. 3H). 7.77 (t, 1H). 7.67 (d. 1H), 7.17 (d. 2H). 6.87 (d, 2H). 4.25-4.16 <m. 1H). 3.75 (br, 2H) 3 73 
(s. 3H), 3.57-3.40 (m. 1H), 3.00-2.70 (m, 5H). 2.77 (s. 3H). 2.00-1.71 (m, 8H). 1.40-1.20 (m, 3H). 1.00-0.80 
(m, 2H) 

to IR: 3385, 2936. 2363, 1639, 1514, 1450, 1304, 1248, 1149 
Example 125 

Trans-4.amino-{(S)-N.{{R).N'-ethoxycarbonyl-0-t-butyloxy-seryl] prolyl] aminomethylcycfohexane (com- 
15 pound No. 1003 of Table 1) hydrochloride 

NMR (OMSO-d s ) 

8.29 (s, 3H), 7.20 <5, 1H), 5.63 (d. 1H), 4.53-4.47 (m, 2H), 4.12 (m. 2H). 3.82 (m, 1H), 3 61-3 48 (m 2H) 
3.09 (m, 2H), 2.32-0.86 (m, 15H), 1.27 (t. 3H), 1.16 (s, 9H) ' 
20 IR: 3358. 2974, 1645, 1541, 1448. 1257, 1192, 1053 

According to the same procedures as that described in Example 67, the following compounds 126 to 
130 were synthesized. 
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Example 126 

Trans-4-<5-methyl-1,3-dioxo-2-on-4-ylm^ prolyl]- 
aminomethylcyclohexane (compound No. 966 of Table 1) 

NMR (CDCb) 

7.08 (m, 1H). 4.54 (d, 1H). 4.06 (m. 1H), 3.59 (m, 1H). 3.49 (s, 2H), 3.46 <m. 1H). 3.07 (m 2H) 2 48 (m 
2H), 2.11 <s, 3H), 2.01 (m. 2H), 1.90-1.70 (m, 10H), 1.58 (m, 3H). 1.41-0.94 (m, 10H) 
IR: 3387. 2928, 2855, 1821, 1736, 1638, 1543, 1451, 1387. 1223, 1107, 999. 712 

Example 127 

Trans-4-(5-methyl-1,3-dioxo-2-on^ prolyl]- 
aminomethylcyclohexane (compound No. 967 of Table 1) 

NMR (CDCb) 

7.35-7.20 (m, 5H), 6.71 (t, 1H), 5.48 (d, 1H), 4.44 <m. 1H). 4.25 (m, 1H), 3.60 (m, 1H), 3.48 (s, 2H). 3 09 
(m. 1H). 2.96 (m. 3H), 2.78 (s. 3H), 2.77 (m, 1H), 2.50 (m, 1H). 2.20 (m, 1H), 2.11 (s. 3H), 1.88-1 56 (m 8H) 
1.42 (m, 1H), 1.24 (m, 2H), 0.96 (m ( 2H) 

IR: 3387, 2930, 1819, 1736,1649. 1541, 1499, 1451, 1318, 1223, 1152, 999 
45 Example 128 



35 



40 



Trans-4-(5-methyf-1 t 3-dioxo-2-on^ 

prolyllaminomethylcycfohexane (compound No. 1004 of Table 1) 
so NMR(COCb) 

7.11 (m, 1H). 5.31 (m, 1H), 4.58 (d. 1H), 4.10 (t. 2H), 4.04 (m, 1H), 3.94 (m, 1H). 3.56 (m 1H) 3 49 (s 
2H), 3.04 (m. 2H), 2.52 (m. 1H). 2.36 (m, 2H), 2.12 (s, 3H), 2.00 (m, 3H), 1.92-1.62 (m. 10H) 1 43 (m 2H) 
1.25 (q, 3H), 1.22 (m, 4H), 1.06 (m, 4H) 

IR: 3353, 2930. 2855. 1823, 1653, 1537, 1449. 1223. 1040, 999. 772. 627 
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Trans-4-(5-methyl-1,3<iioxo-2-on-4-ylm 

prolyl]aminomethylcyc!ohexane (compound No. 1005 of Table 1) 

5 

NMR (CDCI 3 ) 

7.10 (m. 1H), 5.07 (d, 1H), 4.83 (m, 1H), 4.57 (d, 1H), 4.40 (m, 1H). 3.96 (m t 1H),3.48 (s. 2H), 3.45 (m, 
2H), 3.04 (m, 2H), 2.50 (m. 1H), 2.39 (m. 1H). 2.11 (s, 3H). 2.00 {m. 3H), 1.83 (m. 3H). 1.69 (m, 5H), 1.57- 
1.42 (m. 3H). 1.25 (d, 3H), 1.22 (d. 3H). 1.00 (s. 9H) 
10 IR: 3349, 2934, 2872. 1823, 1653, 1537, 1445. 1225. 1047, 999, 712, 627 

Example 130 

Trans-4-(5-methyl-i,3-dioxo-2-on-4-ylmethyl)amino-ft^ pro- 
fs lyl]aminomethylcyciohexane (compound No. 1006 of Table 1) 

NMR (COCb) 

6.59 (t ; 1H) ; 5.26 (d : 1 H) s 3.82 (m r 2H) f 3.54 (m. 2H) ; 3.49 (s, 2H) : 3.13 (m ; 1H) ; 3.00 (m : 1H) : 2 96 (s ; 
3H), 2.51 (m, 1H), 2.30 (m, 1H). 2.11 (s. 3H) t 2.02 (m, 4H), 1.80 (m. 9H), 1.61 (m, 2H), 1.43 (m, 1H), 1.20 
20 (m. 5H), 0.97 <m, 3H) 

IR: 3376, 2930, 2855, 1642. 1536, 1451, 1352. 1154, 984, 760, 619, 517 

Experimental Example 1: Determination of antithrombin activity 

25 (i).The measuring method for hydrolysis inhibition of synthetic substrate (S-2238) 

S-2238 (manufactured by Kabi Co.) is dissolved in a Tris hydrochloric acid buffer solution (pH: 8.3) to 
prepare a S-2238-0.4 M Tris hydrochloric acid solution having a concentration of 80 am. To 175 ul of the 
solution, an aqueous solution of a compound of the present invention (515 u.1) is added. After incubating at 
30 37 *C for one minute, 10 u.1 of a bovine thrombin solution (4.4 units/ml, manufactured by Mochida Co., Ltd.) 
is added. A hydrolysis reaction rate of the substrate is determined by measuring a change in absorbance of 
. 405 nm at 37 • C. 

The inhibitor concentration exhibiting an absorbance which is half as large as that obtained in case of 
adding no inhibitor (compound of the present invention) was determined as (so (um). 

35 

(ii) The measuring method for coagulation inhibition of rat plasma 

The compound of the present invention is dissolved in water or saline to form a solution of a total 
volume of 0.1 ml. To the solution, 0.1 ml of rat plasma is added and the mixture is incubated at 37 *C for 30 
40 seconds. Then, 0.1 ml of bovine thrombin (8 units/ml, Mochida Co., Ltd.) is added and the coagulation time 
is measured at 37 'C. The concentration of the inhibitor (i.e.. the compound of the present invention) which 
doubles the coagulation time that obtained in the absence of the inhibitor was determined as I50 (ixm). 

(iii) The measuring method for antithrombin activity of rat plasma on oral administration 

45 

To a rat abstained from bait overnight, an aqueous solution or suspension of the present compound 
(inhibitor) (30 mg/kg) is orally administered using an oral sound. 

After one hour, 2 ml of blood is collected from cava abdominalis and the antithrombin activity in plasma 
is measured using a method of the above item (ii). As a control experiment, the coagulation time of blood 
50 collected from a rat which has not been administered the inhibitor was measured. The extension effect on 
the coagulation time is represented by the numerical value obtained by comparing the data with those 
obtained in control experiment, wherein the numerical value obtained in the control experiment was 
assumed to be 1. 

55 
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Experimental Example 2: Determination of Antitrypsin activity 

(i) The measuring method for hydrolysis inhibition of synthetic substrate (S-2222) 

ooo^'J 2 ^ j manufactured °V Co.) is dissolved in a Tris hydrochloric acid (pH: 8.3) to prepare a S- 
Z2Z2-0.4M Tns hydrochloric acid solution having a concentration of 400 am. To the solution (175 al) 515 
al of a solution of a compound of the present invention is added. After incubating at 37-C for one minute 
10 ul of a bovme trypsin solution (1 to 2 mg/ml. manufactured by Sigma Co.) is added. A hydrolysis 
reaction rate of the substrate is determined by measuring a change in absorbance of 405 nm at 37- C 

The .nnibitor concentration exhibiting an absorbance which is half as large as that obtained in case of 
adding no inhibitor (compound of the present invention) was determined as l so (urn). 

The results are shown in Table 2. 

Table 2 



Antithrombin activity l 50 (jam) 

Example Synthetic Rat plasma Antitrypsin Thrombin coagulation time 
No. substrate method method activity l 50 (um) e^nsion coefficient on oral 
administration 

5.97 
8.75 
4.46 
6.70 

3.16 



1 




0.046 




2 




0.030 




3 




0.027 




4 


0.0076 


0.021 


0.040 


5 




0.048 




6 




0.056 




7 




0.030 




8 




0.122 




9 




0.1 1 




10 




0.17 




12 




0.083 




13 


0.72 


0.59 




15 


0.011 


0.038 


2.2 


16 


0.021 




1.7 


17 


0.015 


0.053 


3.2 


18 




0.060 




19 




0.031 




20 




0.028 




21 


0.021 




1.0 


22 


0.014 




0.94 


23 


0.017 


0.058 


3.6 


24 








25 • 




> 300 





26 

27 

28 

30 

31 

32 



3.28 
2.82 
4.16 
3.52 
4.35 
2.75 
2.77 
3.58 



153 



EP 0 669 317 A1 



Antithrombin activity l 50 (urn) 

i Antitrypsin 
activity (50 ftim) 

administration 



Example Synthetic Rat plasma Antitrypsin Thrombin coagulation time 

No. substrate method method activity i so dun) extension coefficient on oral 



33 

35 

36 

37 

39 

40 

41 



43 
46 
47 
48 
49 
50 
51 



3.99 
3.72 
2.85 
4.37 
2.37 
2.70 
2.94 



4 2 4. , 36 



3.09 
2.16 

2.34 
4.91 
7.12 
3.50 
2.80 



52 0.13 0.045 14 4.10 

53 0.081 0.059 1.4 

54 0.23 

56 0.13 0.080 14 2.10 

57 0.082 

58 0.097 2.35 

61 0.056 

62 0.088 2.18 

64 0.13 1.25 

65 3.67 
67 0.56 0.081 20 



Experimental Example 3: Acute toxicity test 

Acute toxicity was determined in rat. An approximate lethal dose was determined by conducting an oral 
acute toxicity test using rats. The results are shown in Table 3. 



Table 3 



Example No. 


Approximate lethal dose mg/kg 


Male 


Female 


4 


750 


1500 


52 


Not less than 2000 


Not less than 2000 


33 


Not less than 2000 


Not less than 2000 


37 


Not less than 2000 


Not less than 2000 
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Claims 

1. A prolineamide derivative represented by the formula (I): 




A-R 3 



(I) 



wherein A is a carbon atom or a nitrogen atom; 
n is an integer of 0 to 2; 
a broken line is no bond or a single bond- 
R' is 



-D-(CH) m -E-R 



{wherein D and E independently indicate a single bond or an opt.ona.ly branched C,-C 6 a.ky.ene 
subsLeYcfc 06 T! 9r ° UP: '° RS iS ' hydr098n at0m ' 3 C '-^ alk V Qroup. an optionally " 

^ "^sZ^Z^KwZ^STi C3 " Cs cyc,oa,kyl 9rcup or an « 

m aiai/vyi yruup;, on (ht is a Cj-Cs alkyl group, an ootonallv suh^titn^H rv r 

SSSkyfaSuD) so R3 ST y t ' t " ted CS " C, ° arV ' 9r ° UP ° f 3n ° Pti ° nally substituted C3 " c " 
substituted C s -C,o ary, group or an Unal.y JSSSJ^ U^£>™ 

"S^iT 9r0UP ' " ^°-,y^bstitute°d 2 C3.S e^^^HS 

op'onSly ^ subsmuted cT " T ° Pti ° na,,y 5 " t0 10 - e -bered heterocyc.ic group) an 

optionally substituted C s -C, 0 aryl group, an optionally substituted Cs-C cvcloaikvi „m,.« Jt « »• n 
substituted 5- to 10-membered heterocyclic group or -SIR'*R'^R-?w* ? ?° U P. an 0P !' na y 
indicate a C, -Cs alkyl group); ( • R . and R' s independently 

R s is a -OR 17 (R' 7 is a hydrogen atom, -SiR22R23R2» lazz 023 anH 02* ^ 

is a hydrogen atom, a C,-* 4, group, a TS^Z^ aTrZ^ <R " 
substituted C 3 -C 8 cyc.oa.ky. group' a C,C, carboxyak^ oxy Ip a C TZT' " 
optionally substituted C-Co ary. group, an optional substituted c. r f'kenyloxy group, an 
alkoxycarbonylalkoxy group a C 2 -C, dialkviLinn SubSt,tuted ^ c 'o aryloxy group, a C-C 

group) or -NHS0 2 R- ?R* £ a C -C at , g 0^ ? C P ^r; 0 " 3 "' ^ ara ' ky, ° Xy 

an optiona.ly substituted ft-C. ar TgZ p * C ''c ^I^;? 4 ' ™ b ^ k,,9,Gup ' 

a y. group, a o 3 -C, alkoxycarbonylalkyl group or an optionally 

1S5 
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substituted C 7 -C t2 aralkyl group)^^ m is 0 or 1}; 

R 2 is a hydrogen atom or a C, -C s alky) group; and R 3 is -C( = NR«)NH 2 (R» is a hydrogen atom a 
C-Cs alkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, a Ci-Cs alkoxy group, a C 2 -C 7 
alkoxycarbonyl group, a C 2 -C 7 alkoxycarbonyloxy group, a hydroxyl group or a C 2 -C 7 hydroxyalkylcar- 
bonyloxy group). -NH-C( = NR*)NH 2 (R» is ^ defined aoove) or . NHR26 (R2S jg a hydrogen ^ a 
C,-C« alkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 alkoxycarbonyl group or a 5-Ci-C 3 alkyl-1 3-dioxol-2- 
on-4-ylmethyl group); provided that R 3 is -C( = NR*)NH 2 (R* is ^ de fined above) when A is a nitroqen 
atom . or a salt or hydrate thereof. 

2. The compound according to claim 1. wherein the S- to 10-membered heterocyclic group contains 1 to 4 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom and a nitrogen atom 
and the total number of atoms constituting the ring is 5 to 10. 

3. The compound according to claim 1 or 2. wherein the substituent is a group selected from the goup 
consisting of a C,-C s alkyl group, a C,-C s haloalkyl group, a C,-C 6 alkoxy group, a hydroxyl group a 
carboxyl group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 carboxyalkylbxy group, a C 2 -C 7 acyl group, a C 2 - 
C 7 acyloxy group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 alkoxycarbonyloxy group a C 8 -C, 3 
aralkyloxycarbonyl group, a C3-C9 alkoxycarboxyalkoxy group, and a halogen atom. 

4. The compound according to any one of claims 1 to 3. wherein A is a carbon atom. 

5. The compound according to claim 1 or 4, wherein n is 1 or 2; R' is 

_ -D-{CH) m -E-R 4 



{wherein D and E independently indicate a single bond or an optionally branched C,-C 5 alkylene 
group; 

R* is a C,-C s alkyl group; -OR 6 (R« is a C,-C 5 alkyl group; a C s -C, 0 aryl group which may be 
substituted with at least one substituent selected from the group consisting of a C,-Cs alkyl group, a 
C-Cs alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a C 2 -C 7 alkoxycarbonyl 
group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 acyl group, a Cj-Cz acyloxy group, a C 2 -C 7 alkoxycar- 
bonyloxy group, a C3-C9 alkoxycarbonylalkoxy group and a benzyloxycarbonyl group: or a C 7 -Ci 2 
aralkyl group which may be substituted with at least one substituent selected from the group consisting 
of a C-Cs alkyl group, a C,-C« alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a 
C 2 -C/ alkoxycarbonyl group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, 
a C 2 -C 7 alkoxycarbonyloxy group, a C 3 -C, alkoxycarbonylalkoxy group and a benzyloxycarbonyl 
group); -SR' (R 7 is a C,-C« alkyl group; a C s -C, 0 aryl group which may be substituted with at least 
one substituent selected from the group consisting of a C,-C s alkyl group, a C,-C 6 alkoxy group, a 
halogen atom, a hydroxyl group, a carboxyl group, a C 2 -C 7 alkoxycarbonyl group, a C 2 -C 7 carboxyalkyl 
group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, a C 2 -C 7 alkoxycarbonyloxy group, a C 3 -C 9 
alkoxycarbonylalkoxy group and a benzyloxycarbonyl group; or a C 7 -C, 2 aralkyl group which may be 
substituted with at least one substituent selected from the group consisting of a C, -C« alkyl group, a 
C-Cs alkoxy group, a halogen atom, a hydroxyl group, a carboxyl group, a Ca-C? alkoxycarbonyl 
group, a C 2 -C 7 carboxyalkyl group, a C 2 -C 7 acyl group, a C 2 -C 7 acyloxy group, a C 2 -C 7 alkoxycar- 
bonyloxy group, a C3-C9 alkoxycarbonylalkoxy group and a benzyloxycarbonyl group); -COOH; a C«- 
Co aryl group which may be substituted with at least one substituent selected from the group 
consisting of a C,-C« alkyl group, a C,-C« alkoxy group, a halogen atom, a hydroxyl group, a carboxyl 
group, a C 2 -Cr alkoxycarbonyl group, a C 2 -C 7 carboxyalkyl group, a C 2 -C; acyl group, a C 2 -C 7 
acyloxy group, a C 2 -C 7 alkoxycarbonyloxy group, a C 3 -C 9 alkoxycarbonylalkoxy group and a benzylox- 
ycarbonyl group; a C 3 -C 3 cycloalkyl group; or -SiR'*R'SR" (R<*. r*. and R . ( i ndep endently indicate a 
Ci -C$ alkyl group); 

R 5 is -OH. -OCOR'" (R'* is a C,-C s alkoxy group or a C 2 -C 7 alkenylamino group). -NH 2 , 
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6. 



R 2 is a hydrogen atom; and 

R 3 is -C( = NR»)NH 2 (R2S is a hydrogen atom, a C 2 -C r alkoxvcarbonwi nm 
-NH-C( = NR=)NH 2 (R* is „ defined ^ Qf / C J LoT * 3 hydr0,<y, 
bony, group or a 5-C,-C 3 alkyl-1 .a-dioxol-a-on^ylmethyl group! 9 ' * ^ a ' k ° XyCar " 

The compound according to claim 1 or 4. wherein n is i; R< j s 



-D-{CH) m -E-R 



7. 



(wherein D and E independently indicate a sing.e bond or an optional.y branched C.-C alkylene 

one i^^^^z ^i^^:i~ d with a r; 

group, a Ca-C, carboxya.ky, group and a benzy.oxycarbonyl group or cT-C Tl , \* l^Z 
is a C,-C S alky, group); a Gs-C.o ary. group which may be substituted w' fn I * 9r0UP): " S " ( 
se.ected from the group consisting of a C, £ a.kyl group, ha oge 1 <£h , ^ ^rT 
C3rb R^^^ 0 P . Cs JL^^-^-Vi .oup. a C 2 -C 7 

-~ W aVc^^ -Moxy group) or 

R 'S a hydrogen atom; and 

R 3 is -C( = NR«)NH 2 (R2S is a nydrogen atom Qr a hydrQxy| grQup) Qr _ 
The compound according to claim 1 or 4, wherein n is 1; R' is 



-D-(CH) m -E-R< 



{wherein 0 is a single bond; E is a single bond or a C,-C s alkylene group- 

suo*^ seated from *. a ,o u p L?si* g o. a ^^P^T.C^T °™ " h""" i 
R 2 is a hydrogen atom; and 

R 3 is-C( = NR*)NH 2 (R» is a hydrogen atom or a hydroxy! group) or -NH 2 . 
The compound according to claim 1. wherein A is a carbon atom; n is 1; R> is 
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-D-<CH) m -E-R 4 




{wherein D is a single bond; E is a single bond or a Ci-Ca alkylene group; R* is a C 3 -Cs alkyl group, 
-OR s (R 6 is a Ct-Cs alkyl group, a phenyl group, or a C3-C6 cycloalkyl group; R s is-OH,-NHR 19 (R 19 is 
a hydrogen atom), -NHCOR 20 (R 20 is a Ci-Cs alkoxy group) or -NHS0 2 R 2t (R 21 is a C1-C3 alkyl group); 
and m is 1}; 

R 2 is a hydrogen atom; and 

R 3 is -C{ « NR 25 )NH 2 (R 25 is a hydrogen atom or a hydroxy I group) or -NH 2 . 
9. The compound according to claim 1 or 4, wherein n is 1; R 1 is 



{D is a single bond; E is a single bond or a Ci -C$ alkylene group; R 4, is a Ci -C« alkyl group; R 5 is 
-NHCOR 20 (R 20 is a d-Cs alkoxy group); and m is 1}; 
R 2 is a hydrogen atom; and 

R 3 is -C( = NR 2S )NH2 (R 2S is a hydrogen atom or a hydroxy! group). 

10. Trans-4-[(S)-N-({R)-2-ethoxycarbonylamino-4,4-dimethylpentanoyl) prolyf]aminomethylcyclohexane- 
carboxamidoxime or a salt or hydrate thereof. 

11. A pharmaceutical composition comprising a compound as claimed in any one of claims 1 to 10 and a 
pharmaceuticaily acceptable carrier therefor. 

12. The use of a compound as claimed in any one of claims 1 to 10 in the manufacture of a medicament 
effective as a protease inhibitor. 



R° 



158 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



iomNombw 

EP 95 10 1059 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Ckaooa of do 



with indication, where aacmoriafta. 



Rearraot 
to claim 



CLASSIFICATION OF THE 
APPLICATION (laiO.*) 



I A 



CHEMICAL ABSTRACTS, vol. 104, no. 7, 
17 February 1986, Columbus, Ohio, US; 
abstract no. 47665b, 

* abstract * 

4 SYMP. BIOL. HUNG. (PROTEINASE ACTION), 
vol.25, 1984, BUDAPEST 
pages 277 - 298 
S. BAJUSZ 

DATABASE) GISTRY HAND800K 1986 SUPPL * < STN 

* RN: 99742-41-3 * 

EP-A-0 601 459 (BRISTOL-MYERS SQUIBB CO.) 

* see ex. 30,32-35,47,49-53 * 

CHEMICAL ABSTRACTS, vol. 103, no. 3, 
22 July 1985, Columbus, Ohio, US; 
abstract no. 18900y, 

* abstract * 

4 BIOCHEMISTRY, 

vol.24, no. 13, 1985, EASTON, PA US 
pages 3149 - 3157 
CF. VENCILL ET AL. 



CHEMICAL ABSTRACTS, vol. 92, no. 3, 
21 January 1980, Columbus, Ohio, US; 
abstract no. 17850z, 

* abstract * 

4 BI00RG. CHEM., 
vol.8, no. 3, 1979 
pages 299 - 309 
CH. HASSALL ET AL. 

W0-A-93 15756 (C0RVAS INTERNATIONAL, INC.) 

* the whole document * 



-/-- 



The proem search report has been drawn up for all daios 



C07D207/16 

C07D211/60 

C070403/06 

C07D403712 

C07D401/12 

C07D403/08 

C07D403/10 

C07K5/08 

A61K31/40 



TEOINICAI. FIELDS 
SEARCHED (iBLCXa) 



C070 
C07K 
A61K 



BERLIN 



14 June 1995 



Frelon, D 



CATEGORY OF CITED DOCUMENTS 

X : pardaiUrty rd«vuc If taken aim 

Y : particolarly relevant if cofsbineri with aaotaer 

«*"Bfa«m of tae on eutmy 
A : tecaooJoffcai aacfcgrouoa' 
O : aoo>«rm«a ftUscfosur* 
P : iotcroMaLaia eocunteot 



T : taeory or prtadpU uatjcrijriog ta« tn««tttioo 
E : earlier patent tfocaoMnc, but oualUbeti oa, 01 

after ta« fUIag Ute 
O : toenauBt ate** la tae apollcuioo 
L : tfocuacac ate*, for other remsoaa 

* : . Q "" lt * r °< ta * P*t*ot faaily, co*r«^41og~ 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Aasilcatloa Sumbm 

EP 95 10 1059 



Catetory 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of 



of rticvaot pi 



CLASSIFICATION OF THE 
APPLICATION (told.*) 



A 

0 



US-A-5 153 176 (ABE ET AL.) 

* the whole document * 

& JP-A-4 089 498 (NITTO 8ISEKI CO., LTD.) 



TECHNICAL FIELDS 
SEARCHED (IntCl.A) 



The present search report has been drawn up for all claims 



8ERLIN 



14 June 1995 



Frelon, 0 



category of cited documents 

X : parteatarf y relevant if takca aloao 

y : aardoiiaily rdevaac If cocsUa«4 with aaoc&er 

*w w a t of tb* saa« atmn 
A : tocaaoJogical background 
O : aoo*«rtnoa Utdotw 
F : laforaoltau 4ocua«at 



T : thoary or prtndaU uodcrtyiog tfc* iavendoa 
E : tarlfor patatt JocuoKat, but published oa, or 

xftflr th« filing itf 
D : Jocumwt due ia ta« xaalkattoa 
L : ioeammt dt*4 for octMr rcawas 

4- : aaabcr of (&« samo patent fimir/, corraaooding 
sent 



